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ON THE WAR FRONT... 
ON THE HOME FRONT | 


When the history of World War II is writen, the achievements 
of the surgical profession, both in the field and at home, will 
make one of its most noteworthy chapters. 

Already thousands of fighting men for whom there would 
have been no hope in former wars, have been rescued by the 
skill of modern surgery, often under fire or other adverse 
conditions. 

And in civilian life, thousands more owe their lives and health 
to surgeons giving of their skills and energies without stint. 

Wartime surgical demands also have brought into practical 
service many valuable new surgical materials and techniques, 
to which Davis & Geck is proud to be able to contribute a sub- 
stantial measure as the world’s largest manufacturer of sutures. 

Here at Davis & Geck we are working ’round the clock to 
maintain a constant supply of sutures for every type of military 
and civilian need. At the same time we afe continuing steadily 
to advance Davis & Geck suture research and development. 
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THE 


LITERATURE, available on request to surgeons, 
students and hospital staffs, that is as compre- 
hensive as it is specific. It covers the whole 
range of suture characteristics and techniques, 
reports the results of decades of research, dem- 
onstrates a wealth of clinical evidence. 


LABORATORY CONTROL proce- 
dure at D & G is so systematized 
and thorough that it hasmade D & G 
“the suture of choice” with leacing 
surgeons throughout the world. This,” : 
conitol of every detail in the manu- ~ 
facture of sutures has been an impor- 
tant factor in enabling D & G tovex-,» 
pand its facilities quickly and efficiently 
during the past two years of vastly 
increased war demands, 


CONSULTATION. D & G's a 
staff, production executives. and. fi 
: representatives, who are highly t 


planning better methods of 
sutures and preparing them for : 
and cooperate with all institutions in solving 
suture problems. 


PIONEER RESEARCH in every science that 
bears on sutures—chemistry, bacteriology, 
physiology, physics. At D & G's disposal is one 
of the largest and best equipped chemical research 
laboratories in the world. 
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BEHIND “THIS ONE THING WE DO” 


More than a third of a century of specialization in the develop- 
ment and manufacture of highest quality sutures has enabled 
Davis & Geck to correlate and make available for the prac- 
tical use of the surgical profession a background of suture 
knowledge and experience that is recognized for its authority 
and completeness. This service, unique in its field, comprises 
the range of up-to-date information and specialized assistance 


illustrated and described on these pages. 


DIVERSITY OF LINE. The D & G line com- 
prises more than 800 different sutures, from which 
the surgeon may select a suture or suture needle 
combination of known standard and predictable 
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AT REMARKABLY 
LOW COST 


1 Géllon of Concentrate mahes 
128 Gallons $:1000 solution 


Antiseptic costs ¢an be/radically reduced by the use of Zephiran Chloride 
Concentrate 12.8 per cént Aqueous Solution” . . The various dilutions custom- 
dade with ease by thé hospital pharmacist . . . Zephiran 
ssess not only a potent antiseptic action but also a 


arily employed are 
Chloride dilutions 4 
desirable detérge ‘property. 
Less thin conts per Gallon! 
Cost of cfistogharily used Agueous Dilutions of Zephitan Chloride: 
f f 1:1000—per gallon, less than 24 cents. 
1:5000—per gallon, less than 5 cents. 
j ; 1:20,000—per gallon, about 1 cent. 
Ze phiran Chloride Stainless Tincture 1:1000 can be prepared from the 


e 
P  anep Pharmaceuticals of merit for the physician Zephiran Chloride Concen- 
trate 12.8 per cent (Aqueous 


NEW YORK 13, N.Y. © WINDSOR, ONT. ‘ 
Solution) is supplied in 


Bottles of 4 ounces and 1 
4 gallon. 


ZEPHIRAN CHLORIDE 


f BENZALKONIUM CHLORIDE REFINED 


Concentrate 12.8% Aqueous Solution 


é 32 Gallons 
Y é 
Chlouide 
_ £1000 000 
Cofitentrate 12.8 per cent Aqueous Solution dt correspondingly low 
cas Detailed formula on request. =~ 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T-: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puaneur, Louis E. Indications and technique 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL OF SuR- 
Gery, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery, inc. 


49 WEST 45TH STREET: NEW YORK 19 
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— POSTOPERATIVE DISTRESS may mar the clinical picture to a discouraging degree. Abdominal distention and 
urinary retention, following surgery, are frequently the cause of complications necessitating troublesome 
procedures that are apt to retard the patient's recovery. The routine use of Prostigmin Methylsulfate* 
1:4000 provides a convenient and effective means of preventing intestinal and bladder atony, minimizing 
the likelihood of “gas pains” and the need for catheterization. Try Prostigmin ‘Roche’ for a smoother, 
uninterrupted convalescence. Inject 1 cc (1:4000 solution) at the time of operation. Follow with 5 similar 1-cc 


injections at 2-hour intervals after the operation. HOFFMANN-LA ROCHE, INC. « ROCHE PARK » NUTLEY, N. J. 


* Dimethyl-carbamic ester of m-oxyphenyl-trimethyl-ammonium-methylsulfate. 


PROSTIGMIN ‘ROCHE 


“FIGHT INFANTILE PARALYSIS JANUARY 14th—3Ist” 
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Comparative tissue reactions at 


2 Curity Sutures are 7 days to No. 1 medium chromic 
yf d b non-boilable catgut sutures, whose 
‘Vimy a A tubing fluids contained varying 
=e: By ga n improve y amounts of residual water-insoluble 
substance from the sterilizer. 


<8] ‘ sound resear ch Implantations made into gluteal 


muscles of normal rabbits. 


A recent refinement of the process used fo sterilize Curity BRAND A 
Non-boilable Catgut Sutures reduces the residual steriliz- 
ing medium in the finished product to a minimum which 
is no longer significant in tissue irritation. 


Human skin reaction at 
6 days to 0.05cc. of 
tubing fluids injected 
intradermally. Ulcer has 
developed at site A 


This tissue reaction is intense. A closely 
packed layer of leucocytes extends back 


(brand A), initially char- _ some distance from the suture. 
acterized by intense re- 


action. Early moderate FORMER CURITY 
reaction at B (former 

Curity) has subsided 
with no tissue necrosis. 
Initial slight irritation 
at C (new Curity) has 
almost disappeared. 


Independent research,! expanded by further findings in 
Bauer & Black Suture Laboratories, showed that the stand- 
ard high-heat process used by all manufacturers in steril- General of considerably less in- 
izing non-boilable catgut left measurable amounts of the {it Moderate leucocytic response. 
sterilizing medium in the finished product. These amounts and fibroblasts in appreciable numbers. 


reached as high as 14% in certain commercial products. 
NEW CURITY 


Variations in the percentage of residue produced pro- 
portionally varied tissue irritation when sutures were 
implanted in normal laboratory animals. 


With the need for improvement thus clearly defined, 
Bauer & Black technicians have now developed a refine- 
ment of the sterilizing technic which limits the amount 
of residual sterilizing medium to a non-significant mini- 
mum. And as a further safeguard, laboratory tests check 
the residual content of each lot. 


All Curity Non-boilable Catgut Sutures are now pro- 
° reaominating ere are macro ages 
duced under this new process and must pass a final test ‘with ‘very few 


before they are released for use. cytes present, which indicates minimal 
tissue reaction after 7 days. 


1 Surgical Gut (Catgut) Tubing Fluid as a Tissue Irritant,’ *‘Hydro- 
carbon Content of Non-boilable Surgical Gut Tubing Fluids,’’ ‘Irritant 
Properties of Tubing Fluids as a Factor in the Tissue Reactions 
Observed with Surgical Gut (Catgu)."" Ann, Surg., 118:269, 285, 288. 
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Division of The Kendall Company, Chicago 
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[= or collection, storage, refrigeration and adminis- 
tration 


2 conomical . . . both container and vacuum seal 
are reusable 


transportation problems... insures a constant, 
adequate supply 


Was accommodate new reusable inside vent tube 
which filters as it dispenses 


pers especially designed for use with the 
International B-P centrifuge 


Send for Technical Manual 


describing in detail the operation and care of 

owers cost of maintaining and operating all 3 Fenwal equipment * formulae * suggested tech- 

essential services nics for preparation, processing, storing and 
administration. 


MACALASTER BICKNELL COMPANY 
243 Broadway Cambridge, Massachusetts 


REQUIRED 


THE SOLUTION DESIRED AT THE INSTANT 
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Above, the new Dr. Caltagirone 
Skin Grafting Knife set, made 
and guaranteed by Weck. At 
right, closeup of knife in use. 


CRODON 
The Chrome Plate 
& 
STAINLESS 
STEEL 


Edward Weck & Co. 


Manufacturers Surgical Instruments 
SURGICAL INSTRUMENT REPAIRING * HOSPITAL SUPPLIES 


135 Johnson Street Brooklyn, N. Y. 
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STAYING 
POWER 


Aggressive little atom of American bird-life, the beautiful 
Humming-bird flies so fast that the eye can scarcely follow. It 
Operates its wings with such incredible power and speed that 
it is enabled to stand still—literally poised in air—as it gleans 
the nectar of flowers. 

Similarly, the ability to remain “poised” over painful areas 
is attributed to small quantities of EUCUPIN, the local anesthe- 
tic-analgesic agent. Like the Humming-bird, Eucupin possesses a 
remarkable kind of staying power—the kind that controls pain 
for longer periods than any other agent, the effect lasting for 
hours and even for days. 

Eucupin has been especially formulated for particular indica- 
tions. They are described in a literature booklet, which, together 
with samples, is available to physicians on request. Please indicate 
form desired. 


Supply: Aqueous and oil solutions for infiltration; ointment 
and suppositories; tablets for solutions to be applied topically. 


Brand of Isoamylhydrocupreine 
Non habit-forming ... Reduces need for narcotics 


RARE CHEMICALS, INC., FLEMINGTON, N. J. 


Manufacturing Chemists 
“Eucupin” Reg. U. S. Pat. Off. 


2 

The local anesthetic-analgesic with “STAYING POWER” 
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COUNTS, TODAY... 


every surgical instrument bearing the Kny- 
Scheerer trademark become doubly important to the 
discriminating surgeon during this period of national 


emergency. 


Technical correctness of design and construction, com- « 


parable only to the finest instruments previously imported 
... precision accuracy, the contribution of meticulously 
trained craftsmen... functional dependability, the re- 
sultant use of superior materials and production methods, 
—all are distinctive features of basic importance. Eco- 
nomically, they insure longer periods of satisfactory 
instrument service. Clinically, they aid in the more suc- 


cessful attainment of the surgical objective. 


Your dealer can supply you 


KNY-SCHEERER CORPORATION 


21-09 Borden Ave. Long Island City, N.Y. 


THIS ESTABLISHED TRADEMARK !1S YOUR GUARANTEE 
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‘an improved: 
“SURFACE ACTIVE SALINE MIXTURE OF” 


AZOCHLORAMID, WeT 


REG. U.S. PAT. OFF. 


ions in the treatment of infected wounds, it isa pleasure 

announce that the SALINE MIXTURE of ALOCHLORAMID is now ~ 
available in SURFACE ACTIVE form at no advance in price. 

" The aqueous solution of SURFACE ACTIVE SALINE MIXTURE __ 
of AZOCHLORAMID contains AZOCHLORAMID 1:3300 and, in 
addition, sodium tetradecyl sulfate—a surface active (wetting) 

~_ agent—1:1000. Its surface tension of only 30 dynes/cm. insures. 
penetration of otherwise inaccessible areas of tissue effecting 
rapid contact between invading organisms and the bactericidal 
AZOCHLORAMID.* Moreover, this solution effectively disperses 


pus and other organic debris from a wound suface. 
ILOROAZODIN U.S.P. 


Available in powder form in bottles 
to prepare 1 gallon or 25 gallons at 
hospital and prescription pharmacies, 


BUY BONDS Detailed literature and samples on request 


WALLACE & TIER MAI ICTS, INC. 
Belleville 9, ‘New Je 
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Wiliam Hewad Halsted 


Distinguished for his painstaking surgical 
technique, Halsted stressed meticulous care 
and gentleness in the handling of tissues 
in order to minimize injury and, also, to 
encourage the natural process of tissue 
repair. 


Halsted’s principles of surgical technique 
included the use of layers of interrupted 
sutures of fine silk in closing wounds and 
the employment of silk for tying vessels. 


Today, an ever increasing number of highly 
skilled surgeons, in their search for finer 
sutures and ligatures, are discovering the 
many advantages of silk and the superior 
qualities of CHAMPION-PARE SILK 
SUTURES. These sutures are always soft 


1852-1922 


and supple, easy to handle and gentle to 
tissue. They are moisture-and-serum resist- 
ant — designed to aid early, less compli- 
cated healing. Because of their great tensile 
strength, smaller sizes can be used, thus 
reducing tissue trauma. 


In accordance with the new U.S.P. standard 
sizes, we have combined our Champion and 
Paré brand designations of sizes. 


GUDEBROD BROTHERS SILK CO., INC. 
12 SOUTH 12th STREET, PHILADELPHIA, PA. 


NEW YORK BOSTON LOS ANGELES CHICAGO 
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Also Makers of CHAMPION DERMAL SUTURES ¢ GUDEBROD'S NYLON 
SUTURES + CHAMPION SURGEONS SILK «© CHAMPION SURGICAL LINEN 
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Time has seen the introduction of many new anesthetic agents 
and some new techniques in anesthetic practice. The use of 
some of these new agents and procedures requires knowledge 
of their pharmacological properties and special training in 
administration. 

In use more than 100 years, anesthetic Ether is as Rom- 
berger! states: . the one reliable age-old standard by 
which all other agents, methods and results are judged; ad- 
ministered by experts and tyros alike many millions of times, 
it is susceptible to a hundred and one adaptations and combi- 
nations; flexible almost beyond imagination in the hands of 
those experienced . . . it will probably remain, for many years 
to come, our most universally useful agent.” 

Squibb makes but one quality of ether—that for anesthesia. 
Its uniformly high quality is maintained by packaging in a 
special copper-lined container, a protection against formation 
of peroxides and aldehydes. 

Squibb Ether is used in over 85% of American hospitals. 
It is also to be found in Army and Navy First Aid Kits and 
at Station and Base Hospitals the world over. 


1 Romberger, Floyd, T.: J. Indiana S. M. A. 35:613 (Nov.) 1942. 


For literature address Anesthetic Division, 
E.R. Squibb @ Sons, 745 Fifth Ave., New York 22, N.Y. 


SQUIBB ETHER 


MADE, TESTED AND PACKAGED ONLY IN THE SQUIBB LABORATORIES 
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Hypotension during surgery 


is promptly relieved . . . vasopressor action is exceptionally 
prolonged .. . undesirable cardiac or psychic side 


effects are extremely rare with 


Neo-Synephrine_ 
Hydrochloride 


Supplied in I c.c. ampuls, 
and in rubber-capped vials 
containing 5 c.c. of a sterile 
1% solution. Average 
subcutaneous dose: 0.5 ¢.€. 


Frederick S C d 6, & Company 


N Since 1855... ESSENTIALS OF THE PHYSICIAN’S ARMAMENTARIUM 


NEW YORK KANSAS CITY DETROIT, MICHIGAN SAN FRANCISCO WINDSOR, ONTARIO 


SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 


> 
ACCEPTED 
: 7 Ps Council on 
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Application of Zimmer Reduction- 
Retention Apparatus to a fracture of 
the tibia with shortening and lateral 
displacement. The reduction is ac- 
complished by means of removable 
handles or wrenches, extension being 
provided for by the threaded rod. 


The Zimmer Reduction-Retention Appara- 
tus allows free use of the joints, permits 
the patient to become ambulatory and 
enhances circulation. 


Complete outfit of three 
sizes, including neces- 
sary tools and acces- 
sories, in fitted case. 


@ Plaster casts, extra extension apparatus, frames, and 
fracture tables are eliminated by using this Zimmer 
Reduction-Retention Apparatus. Clinical use has demon- 
strated its value in reducing and retaining bone fragments 
in position during the healing process. Its construction 
provides for impaction, as well as bone lengthening. It 
also permits later adjustments, if necessary, with mini- 
mum inconvenience to surgeon or patient. Write for fur- 
ther information. 


MANUFACTURING CO., WARSAW, IND. y 
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A million pints of blood 


Witu the first rumblings of global war, foresighted 
Army, Navy, and Red Cross planners brought into 
being an organization to provide plasma for the 
armed services. For months hundreds of thousands 
of patriotic Americans have appeared at bleeding 
stations to give a portion of their blood so that a 
wounded fighting man might have a better chance 
to live. 

Invited at the outset to participate in this magnifi- 
cent project, Eli Lilly and Company rapidly prepared 
for the intricate job of making stable, dried plasma 
from whole blood. Today more than a million bleed- 
ings have been processed without one cent of profit 


tc the company. 


Eri Litty AND COMPANY 


INDIANAPOLIS 6, INDIANA, U. S. A. 
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Quoted 


from one of more than 400 published papers 


“In forward areas, where large numbers of 
short operations are usually performed, the quick 
smooth induction of ‘Pentothal Sodium’ gives it a decided 
advantage over the inhalation anaesthetics in saving 
time. This is particularly so in hot weather when ether 
inductions are usually prolonged and are very 
wasteful of ether. A further important advantage 
is the quick recovery which enables the patient to be 
removed from the theatre without the danger of sudden 
respiratory obstruction, and later this, as well as the absence 
of post-operative vomiting, leaves him in much better 


condition for early evacuation than if he has had ether.” 


L.G. Morton, Capt., Australian Army Med. Corps 


Experiences with ‘*Pentothal Sodium” 
in an Australian General Hospital 


Australian and New Zealand J. Surgery, 12:119, Oct., 1942 


FOR INTRAVENOUS ANESTHESIA 


REG. U S. PAT. OFF. 


(Sodium Ethyl-(1-Methy! Butyl)-Thiobarbiturate, Abbott) 


Descriptive literature 
will be sent upon request. 


Address inquiries to 
ABBOTT LABORATORIES 
North Chicago, Illinois 
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Slow-Healing 


Postoperative 


asians, NO 


HE therapeutic effectiveness of top- 
ically applied vitamins A and D to 
promote granulation and to stimulate 
rapid, healthy epithelization is supported 
by ever-increasing clinical evidence. 
In major and minor burns, in slow- 


healing postoperative lesions, in crush- 


ing and avulsive soft-tissue injuries—in 
surface wounds in which the extent or 
nature of the tissue defect makes surgical 
closure impossible or inadvisable—ex- 


cellent results have been accomplished 


with the topical application of White’s 
Vitamin A and D Ointment. 


prgVides the natural vitamins A and D 

erived from fish liver oils in the same 
ratio as found in cod liver oil, in a sooth- 
ing, lanolin-petrolatum base. The Oint- 
ment possesses a pleasant odor; is free 


from excessive oiliness; will not stain 


tissues; will not become rancid. 

In four convenient sizes: 1.5 oz. tubes, 
8 oz. and 16 oz. jars, 5 lb. containers. 
Ethically promoted. White Laboratories, 
Inc., Pharmaceutical Manufacturers, 


Newark 7, N. J. 
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ROGER ANDERSON UNIVERSAL FRAC-SURE EQUIPMENT insures 
earlier functional recovery in fracture cases. It provides direct control 
of fragments, maintains rigid fixation, and permits active motion 
without fixation of adjacent joints. The double fracture of the forearm 
of the above patient is immobilized with Roger Anderson Frac-Sure 
Units after being reduced with the new Self-Aligning Reduction Splint. 
SPECIAL ANNOUNCEMENT: Universal Frac-Sure 
Units and Self-Aligning Splints now available. 
Booklet on Fracture Technic furnished on request 
NOTE TO MILITARY AND CIVILIAN HOSPITALS: Technicians available 
for demonstrating Frac-Sure Equipment without obligation. 
The TOWER COMPANY Inc. SURGICAL DISTRIBUT 
HOME OFFICE THE iOW ER INC. REPRESENTATIVES, 
1008 Western Ave. * 120 S. La Salle Bldg. 
Seattle 4, Wash. 
MAin 4443 


Cable Address ‘*TICSEATTLE”’ 


Chicago 3, Illinois 


LSA, 11 West 42nd Street 
New York City 18, N. Y. 


Manufacturing and Research Specialists in Fracture Equipment 
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SINGER 


SURGICAL STITCHING INSTRUMENT 


HIGHER OPERATING EFFICIENCY 


With this remarkable self-contained instrument, the surgeon carries real 
“suture capacity” in his own hand. Suturing proceeds with greater speed 
and dexterity—minimizing “hand-to-hand” dependence on surgical assist- 
tants, for frequent rethreading and reclamping. 


EASIER PATIENT BURDEN 


BETTER SUTURING CONTROL 


inadvertant contact. 
GREATER STITCH VERSATILITY 


In reducing operative time, the Singer technique shortens the necessary 
anesthesia time. Continuous stitches permit more equalized tension. 
Local trauma is lessened by carrying the suture material in a needle 
groove. Better healing is promoted with less scar tissue. 


The Singer needle adjusts to many operative angles—each locking posi- 
tively, And suturing material is released from the spool only as needed 
—no long loose ends to become contaminated in an infected field by 


Not only are standard stitches accomplished more quickly and accurately, 
but the Singer instrument ushers in a series of new interrupted and con- 
tinuous stitches—each with special virtues, for discriminating choice 
under different operative requirements. 
SAFER OPERATING ROOM ECONOMY 

Streamlining the entire suturing procedure, the Singer instrument releases 
surgical assistants from elaborate sterilizing, threading and clamping 
preparations, reducing operative attendance—saves suture material—and 


employs a needle that lasts indefinitely. 


The Singer Surgical Stitching Instrument 
has been balanced for easy, precise manipu- 
lation in both superficial and deep suturing. 
Any standard suture material may be em- 
ployed. Selection of needles is available in 
a wide variety of sizes, shapes and styles. 
The instrument may be sterilized as a com- 


plete unit: all parts are rust-resistant, and 
may be readily disassembled for cleaning 
and reassembly. 
Illustrated booklet furnished on 
request. Motion pictures demonstrat- 
ing operative technique also available 
for group meetings. Write Dept. A-1 


SINGER SEWING MACHINE CO., Surgical Stitching Instrument Division, 149 BROADWAY, NEW YORK 6, N. Y. 
Personal demonstration at your local Singer Shop 


Copyright U. S. A., 1944, by Singer Manufacturing Co. All Rights Reserved for All Countries. 


NOW A SCIENCE AS WELL AS 
Theis To Medical preovedes: 
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The Sleepless Guardian 
Against Infection! 
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Sulfadiazine 
Lederle 


N the desperate hours preceding surgical 
I intervention; in the silence of the long 
nights following operation, when human 
care — being human — omits this precau- 
tion or that safeguard, “sULFADIAZINE 
Lederle” stands tireless watch to repel in- 
fection. 

These bacterial invaders are inhibited by 
sulfadiazine — 
¢ Pneumococcus 

Streptococcus hemolyticus 
Meningococcus 
Staphylococcus 
Gonococcus 
* Haemophilus influenzae 
Escherichia coli 
¢ Aerobacter aerogenes 
* Shigella dispar 
Sulfadiazine should be administered to sur- 
gical patients with sufficient alkalis, unless 
contraindicated, to maintain the urine al- 
kaline and the urinary volume at 1,000 to 
1,500 cc. daily. 


PACKAGES: 


*Sulfadiazine Tablets Lederle 
Bottles of 50, 100 and 1,000 
tablets, 0.5 Gm. (7.7 grains) 
each. 

*Sulfadiazine in Ethanolamines 

Solution (Pickrell) (212% solu- 

tion) Lederle 
8 and 16 fi. oz. 

*Solution Sodium Sulfadiazine 

Lederle 
6 and 25 ampuls, 10 cc. each 

Sulfadiazine Surgical Powder 

Sterile Lederle 
5 Gm. in vial 


Sulfadiazine Powder (Unsterile) 
ederle 
and 1 Ib. 
Sulfadiazine Ophthalmic Oint- 
ment (5%) Lederle 
lg oz. tube and 12—¥% oz. 
tubes 
Sulfadiazine Ointment (5%) 
Lederle 
1 oz. tube and 14 and 1 Ib. jars 
Sulfadiazine (5%) Tannic-Acid 
(10%) Jelly Lederle 
loz. tube and 4 and 1 Ib. jars 


*Accepted by the Council on Pharmacy and Chemistry of the 
American Medical Association. 


LEDERLE LABORATORIES 


A UNIT OF 
AMERICAN 


INC. 


CYANAMID 


30 ROCKEFELLER PLAZA. NEW YORE 20 


COMPANY 


NEW YORE 
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DEMAND 
THE COMPLETE B-COMPLEX 


FROM NATURAL SOURCE 


‘ARD physical work, even for a 
few days, requires adequate in- 
take of the vitamin B-complex if physi- 
cal fitness is to be maintained. This con- 
clusion was made in a well-controlled 
study* showing the need for natural 
source vitamin products. The use of thia- 
min alone on human subjects did not 
succeed, but the natural source mate- 
rial, a complete and adequate supple- 
ment, did give desired results. When 
the vitamin B-complex was indicated, 
the natural product such as yeast was 
considered a sure source of all the 
necessary components. 


*Johnson,R.E., et al.— Journal of Nutrition, Dec. 1942 


PRODUCERS OF VITAMINS 


YEAST VITAMINE TABLETS (Harris) 
* new name HALABEX - have been 
used by physicians with outstanding suc- 
cess since 1919. They contain (YEAST 
CONCENTRATE) all factors of the water- 
soluble B-complex as found in brewers’ 
yeast, the source material. No syn- 
thetics are added. High concentration 
makes massive oral doses easy. 


HARRIS VITAMIN PREPARATIONS 
NOW EMBRACE: 


Halabex Halapan Haladee 
Lamilets + Nicotinic Acid + Vitamin C 
Vitamin B, « Vitamin Bz 


HARRIS LABORATORIES Uf 
Tuckahoe, N. Y. 4 
I would like a trial package of Yeast 
Vitamine Tablets and information on 
new HARRIS Vitamin Preparations. 


Name 


Address 


! 
j Ci State I 
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THICON 
Presents 


American 
S 


A series of full color reproductions from the original 
portraits in oil, by famous artists, made possible by the 
generous cooperation of leading Medical Schools and 


other Medical Institutions. 


* 


Subjects for 1944 from the collection of 
the School of Medicine, University of Pennsylvania 


Dr. John B. Deaver (1855-1931) by Adolphe Borie 

Dr. Charles H. Frazier (1870-1936) by F rederick Roscher 

Dr. J. William White (1850-1916) by John Singer Sargent 

Dr. David Hayes Agnew (1818-1892) by Thomas Eakins 

Dr. Philip Syng Physick (1768-1837) by Henry Inman 

Dr. William Shippen ( 1736-1808) by C. W. Peale after 
Gilbert Stuart 


* 


This series will appear in eleven major surgical journals. 
Larger reproductions—suitable for framing, are available, 
free, to the medical profession, hospitals and libraries. 
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FROM THE PORTRAIT BY ADOLPH BORIE COURTESY SCHOOL OF MEDICINE, UNIVERSITY OF PENNSYLVANIA 


Jobn Deanen, | M. 


1855-1931 


Famed abdorninal surgeon, teacher and writer. Noted for his operations on the ap- 
pendix and gall bladder. Author of “Surgical Anatomy” and “Appendicitis: Its 
History, Pathology and Treatment.” President, American College of Surgeons, 1920. 


No. 1 in the series, Great American Surgeons. Reproductions suitable for framing sent free on request to: 
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Hand-Polished Surgical Gut Suture 


Meeting U.S. P. Requirements 


Size 1, charted by the photoelectric micro- 
gauge, shows diameter irregularities 


€ along entire length of strand. 


Ethicon Tru-Gauged Surgical Gut Suture 


Size 1, charted in same manner by the micro- 
gauge, shows gauge-uniformity resulting from 
exclusive Tru-Gauging process. This gauge-uni- 
formity gives greater strength by eliminating 


© “low spots” that cause weakness. 


The proverb, “A chain is no stronger 
than its weakest link,” holds true in the 
science of suture making... By having 
no “low spots” Ethicon eliminates the 
“‘weak links” that cause breakage. 
In the graphs above, made on a 
specially-constructed photoelectric 
microgauge, it is demonstrated that 


a hand-polished suture meeting U.S.P. 


0.020 


0.019 


0.018 


0.017 7 


0.016 
INCHES 3 & 9 


requirements may vary in diameter 
more than six times as much as the 
Ethicon suture. Ethicon’s superior 
gauge-uniformity, giving greater uni- 
formity of strength, is accomplished 
by the exclusive Johnson & Johnson 
Tru-Gauging process. For all that is 
best in a suture . . . to serve your skill 


as a surgeon... specify Ethicon. 


TWO MORE ETHICON EXCLUSIVES — Ethicon’s Lock-Knot Finish creates a uniform grip- 
ping surface that aids in locking the knot. To guard against premature absorption in tissue, 
Ethicon’s Tru-Chromicizing process gives uniform chrome deposition from center to periphery. 
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ETHICON 


SUTURES 


ATRALOC NEEDLES 


for minimal suture trauma 


EYED NEEDLE ATRALOC NEEDLE 


The eyed needle does greater injury The Atraloc needle causes minimal 
to tissue because it pulls a looped injury. It pulls a single strand, 
suture in its wake. slightly smaller than the needle. 


ATRALOC NEEDLES HAVE SUPERIOR HOLDING POWER 


@ The name “Atraloc” designates our uniquely designed swaged needle, which is attached 
to the suture by our own exclusive process. The shank of the Atraloc needle is specially 
constructed to give maximum holding power on the suture. Extensive laboratory tests 
have proved that Atraloc needles hold on pulls in excess of U.S.P. tensile strength require- 
ments for sutures pulled over a surgeon’s knot. 

The Ethicon line contains a wide selection of sutures with Atraloc needles, straight 
or curved, in all approved designs and sizes. 


ETHICON SUTURE LABORATORIES 


DIVISION OF 


World's Largest Manufacturer of Surgical Catgut 


Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.; Brazil; Argentina; England; Australia 
Copyright 1944, Johnson & Johnson _— Printed in U.S. A. 
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Editorial 


AN ASCITIC FLUID BANK 


OLLOWING reports of the use of 
Prk: fluid as a substitute for whole 

blood we determined early in 1940 to 
inaugurate an ascitic fluid bank as a major- 
ity of our patients as well as donors avail- 
able were markedly anemic with hemo- 
globin averages of 45 to 60 per cent (Salhi) 
and a constant supply of ascitic fluid was 
always available from cirrhosis cases in the 
hospital. Davis and White had found 
ascitic fluid contained a total protein of 2.0 
to 3.19 Gm. per 100 cc. of ascitic fluid; 
albumin values ranged from 0.96 to 1.9 
Gm. per 100 cc. with globulin of 0.6 to 0.8 
Gm. per 100 cc. of ascitic fluid. The non- 
protein nitrogen was reported as 18 to 40 
mg. with sodium chloride values of 700 to 
750 mg. and calcium of 6.8 to 7.8 mg. We 
conducted similar studies which disclosed 
approximately the same values with pro- 
tein values as high as 4.2 Gm. per 100 cc. of 
fluid. Davis and White and Choisser and 
Ramsey reported that ascitic fluid was 
efficacious in maintaining the systolic blood 
pressure in dogs in mild and moderately 
severe shock. No albuminuria, glycosuria 
or hematuria following its use was noted. 
Infarction in the brain and lung with death 
was noted in dogs by Choisser and Ramsey 
with the use of incompatible fluid and both 
groups of observers felt cross-matching was 


* Work done at The Miraj Medical Center, Miraj, 
India. 


necessary because of agglutinins present. 
We soon observed considerable clotting of 
fibrin took place in ascitic fluid and be- 
lieved that infarcts in these cases might be 
due to fibrin emboli. 

The usual Kahn, cultures and, for a time, 
cross-matching was done on all ascitic fluid 
used. Repeated filtration or the addition of 
50 cc. of 5 per cent sodium citrate per 1,000 
cc. of ascitic fluid is necessary to prevent 
fibrin clots acting as emboli. The transfus- 
ing of mcompatible ascitic fluid diluted 
with equal parts of saline without reaction 
and Wiener’s statement that absorption of 
the donor’s agglutinins by tissue cells of the 
recipient and neutralization by the recip- 
ient’s own serum will tend to prevent reac- 
tions in plasma transfusions led us to use 
unmatched, undiluted ascitic fluid in a 
majority of our transfusions. It can be 
stated it is not necessary to match ascitic 
fluid as pooled ascitic fluid agglutination 
titer is low due to neutralization of various 
iso-agglutinins from different donors. The 
serum of the recipient has the power of 
neutralizing agglutinins and the body tissue 
cells have the property of also neutralizing 
agglutinins when the titer is low as it Is 
in pooled ascitic fluid. Hemolytic reactions 
would not be anticipated in ascitic fluid 
transfusions as Wiener has pointed out the 
antigens involved in fatal hemolytic reac- 
tions are in the red blood cells and not in 
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the plasma. In over 300 ascitic fluid trans- 
fusions in humans we have not noted 
evidence of hemolytic reactions. 

It has been stated that it was not known 
whether retransfusion after an incubation 
period of three to five weeks would produce 
shock in using ascitic fluid. We determined 
to test this in a series of patients of which 
thirty were successfully followed. Twenty 
patients were given intradermal tests with 
pooled ascitic fluid and transfusions of 300 
cc. of pooled ascitic fluid. After a varying 
period of three to six weeks they were again 
intradermally tested and again given trans- 
fusions of 200 cc. of the same pooled ascitic 
fluid. The fluid each time was given cold 
and by the drip method. None of these 
patients had reactions or showed any evi- 
dence of sensitivity such as _ urticaria, 
asthma or diarrhea nor was any renal irrita- 
tion noted. Ten other patients were given 
transfusions in an identical manner using 
ascitic fluid removed from the same patient 
at the time of the original transfusion. No 
sensitivity was noted; in one patient a chill 
and slight albuminuria was noted but this 
was no more severe than was noted at times 
with glucose. Zimmerman, Strauss and 
Laufman have recently pointed out that 
allergic reactions may occur in transfusions 
of blood of patients with a history of 
allergy; the same is probably true of 
ascitic fluid. 


Strain—An Ascitic Fluid Bank 
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In our experience with an ascitic fluid 
bank we have seen several cases of ascites 
in which the ascitic fluid was bloody. It 
should be emphasized that such fluid is not 
acceptable for an ascitic fluid bank as 
hemolysis of cells may have already taken 
place. In addition all of the donors of such 
fluid we have seen have either had malig- 
nancies or marked lowering of the pro- 
thrombin time or both; they have failed 
to respond to adequate amounts of vi- 
tamin Kk. 

In over 300 ascitic fluid transfusions 
from an ascitic fluid bank we have found 
ascitic fluid is a fairly satisfactory substi- 
tute for blood or plasma in the treatment 
and prevention of shock. Approximately 
twice as much ascitic fluid is used in a case 
as would be used if whole blood were being 
used. 

It is not necessary to cross match ascitic 
fluid as the agglutination titer in pooled 
ascitic fluid is Jow and these agglutinins are 
sufficiently neutralized by the serum and 
body cells of the recipient to prevent 
reactions. 

Bloody ascitic fluid should not be used in 
an ascitic fluid bank. The donor should be 
suspected of either malignancy or pro- 
thrombin deficiency or both. In our experi- 
ence these donors have failed to respond to 
adequate amounts of vitamin kK. 

RICHARD E. STRAIN, M.D. 


Briginal Articles 


HE invagination method of operation 
is not new. Girard! used it extensively 
in France. Others in this country have 
tried it. Why it has not become popular and 
in general use is difficult to understand. 
The time honored method of extirpation in 
one or two stages carries with it the danger 
of leakage and infection even in the best 
of hands. If the facts were known, the vast 
majority of surgeons experience more diffi- 
culty from these complications than the 
published reports would lead us to believe. 
The invagination method carries with it 
much less danger as the sac is not opened. 
If the closing stitches are placed carefully 
and include only muscle layers, there 
should never be any leakage. The operation 
seems much more applicable for use by our 
vast group of surgeons. It is also very rare 
that it may not be used. Even large sacs 
become small ones when the overlying 
fascia is removed. 

History of Early Operations. Nicola- 
doni, who was the first to operate on a 
diverticulum in Vienna in 1877, created a 
fistulous opening. Wheeler, in 1886, per- 
formed the first successful removal. Stet- 
ten, in 1910, reported forty-eight cases with 
a mortality rate of 18.7 per cent. It Is 
believed that infection was primarily re- 
sponsible for this high rate. 
Embryology and Pathology. 


(1) the Pul- 


sion type are more properly called pharyn- 
geal diverticula since they herniate through 
strands of pharyngeal muscle. (2) Traction 
diverticula occur in the mid-thorax and 


INVAGINATION OPERATION FOR ESOPHAGEAL 
DIVERTICULUM 


E. Ross, M.D. 
Surgical Staff of the Ross-Loos Medical Group 
LOS ANGELES, CALIFORNIA 


usually empty well, as the orifice is at a 
more dependent position than the sac. 
(3) Esophageal diverticula also occur at the 
lower end of the esophagus. This type will 
not come within the scope of this paper. 

Etiology. Moersch and Judd?* stated 
that goiter might have an influence. In 
our three cases one patient had a previous 
thyroidectomy and a second patient had a 
large substernal goiter as a complication. 

Jackson? believed there was an inco- 
ordination in the neuromuscular mecha- 
nism which results in failure of the lower 
part of the constrictor muscle to open when 
a bolus of food arrives at this point. This 
momentarily causes a great increase in 
pressure. Some patients give a history of 
some difficulty in swallowing since early 
childhood. 

Mosher‘ believes there is an embryologi- 
cal background since similar pouches are 
present normally in some animals, notably 
the pig. Here there are two pouches, an 
upper and a lower, but only the lower 
persists. It may be noted that there may 
normally be an asymmetry in the pharynx, 
the pyriform fossa, for example, may be 
absent. This theoretically might put swal- 
lowing reflex off center resulting in strain. 

Pathology. In the case of pharyngo- 
esophageal type of diverticulum the sac 
consists chiefly of mucous membrane 
covered by areolar tissue which has herni- 
ated out between the muscular fibers. Small 
blood vessels may extend onto the sac. 
The diverticulum makes its exit posteriorly 
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but nearly always extends out toward the 
left side and downward along the esopha- 
gus. As a rule the sac does not create a 
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the operation. As a rule this distends the 
sac readily as a rubber bag would when 
filled with a heavy fluid. When the sac is 


Fic. 1. A, this illustrates the position of the incision. B, shows the line of incision 
of the fascia. c, shows the thyroid with its vascular connections divided and 
retracted, bringing the diverticulum into view at a deeper level. 


swelling which is visible in the neck but 
may do so. Also it may be seen on the right 
side, but even then it is best approached 
from the left. 

In some instances it may be bound to the 
esophagus or to the thyroid lobe by loose 
areolar tissue. It is stated that there is 
difficulty in knowing exactly where the sac 
begins and where the dissection between 
esophagus and the sac should be made. 
This is not true in my experience, the sac 
being fairly easy to distinguish. A very 
good way to facilitate this is to have the 
patient swallow some water at the time of 


emptied by pressure, it contracts to only a 
fraction of its size, showing a marked 
degree of elasticity. As a rule there Is a 
slight deviation of the esophagus at the 
neck of the sac so that when food is swal- 
lowed it seems to drop into the sac more 
readily than it does into the esophagus. 
There may also be a stricture or consider- 
able narrowing of the esophagus at this 
particular point. Some authors have, 
therefore, suggested the patient’s swallow- 
ing a thread along which a stomach tube is 
threaded. This more definitely outlines this 
area at the time of operation. 
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After the muscle fibers have been peeled 
off the base and the small blood vessels 
caught and tied, the sac, being of an elastic 
nature, has a tendency to contract. This 
property of the sac explains its contraction 
after it has been invaginated into the lumen 
of the pharynx. It shrinks readily and 
causes no trouble or harm and does not act 
as a foreign body. 

Symptoms and Signs. Typical symp- 
toms aredysphagia, regurgitation of food, an 
irritable cough, hoarseness sometimes, and 
in many cases, particularly in old men, 
there is loss of weight. A large amount of 
salivation is also present in most cases. 

Often food remains in the sac and putre- 
fies, causing a foul odor to the breath; this 
complaint alone may bring the patient to 
the doctor. The food seems to drop into the 
sac first and if this is large, it may twist 
the upper end of the esophagus so that 
swallowing ts difficult. It may take a long 
time for the patient to swallow his meal 
and inanition may result. 

Diagnosis. The most important method 
of diagnosis is by x-ray, having the patient 
stand while some barium solution is being 
swallowed. Thus the filling of the sac can 
readily be seen. It is advisable to follow 
the descent of the barium into the stomach 
and be sure there are not other diverticula 
or disorders lower down. 

Esophagoscopy is of some value but this, 
as a rule, yields less information than does 
the x-ray picture. Sometimes a lump is felt 
in the neck to the left of the esophagus, but 
this is unusual. Where a stricture is sus- 
pected, the extent of this must be investi- 
gated and estimated. 

Indications for Operation. The chronic 
irritation and coughing which produces 
restlessness, loss of sleep and loss of weight 
are the chief indications for surgery. 


OPERATIONS 


The Usual One-stage Operation. The 
danger of operation is chiefly that of infec- 
tion in the deep fascial planes of the neck. 
It may be recalled that these fascial planes 
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run down into the mediastinum without 
any anatomical barrier, and if there is 
leakage from the operative site there may 


Fic. 2. This illustrates the further dissection of the 
diverticulum. 


be widespread infection which may travel 
downward along these planes and cause 
generalized infection in the mediastinum 
with death to the patient. 

The Two-stage Operation. For the sur- 
geon who operates these cases only oc- 
casionally it is much safer to use the 
two-stage operation. The first procedure 
in this type of operation is to free the sac 
and elevate it so that it drains by gravity, 
packing around the sac with gauze to 
stimulate the formation of adhesions in the 
fascial planes of the neck. Occasionally, 
this is all that is necessary. The sac in 
these cases collapses and remains empty, 
causing no symptoms. In most cases, how- 
ever, it is advisable to operate again, free 
the sac and cut it off and suture the base or 
neck of the sac, and in addition repair the 
muscular coat over the hernial orifice. 

Operation by Invagination (Recommended 
by the author). Anesthesia is accomplished 
by blocking off the skin with 1 per cent 
novacaine and deep injection along the 
posterior border of the sternomastoid 


muscle. 
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An incision about four inches in length 
is made along the medial border of the 
sternomastoid muscle from the sternal 
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not experienced any difficulty in locating 
this and bringing it up out of its bed with 
blunt dissection. The sac is seen to be 


Fic. 3. A, the esophageal diverticulum has now been invaginated and is held i in alts 
position by the hemostat. The break in the pharyngeal muscle is shown being 
repaired by interrupted sutures of silk. B, illustrates the wound closure. c, illus- 


trates the wound closure. 


notch upward and outward. The dissection 
then is carried between the sternomastoid 
and the infrahyoid group of muscles and 
these are retracted exposing the lateral 
border of the thyroid gland. The middle 
thyroid vein and the inferior thyroid 
artery are ligated and divided. This per- 
mits retraction medially of the thyroid 
gland and the carotid artery is retracted 
laterally. This exposes the esophagus. The 
sac of the diverticulum is then seen running 
down along the esophagus. The author has 


covered with a thin layer of fascia which 
is stripped off with gauze dissection. A 
few small blood vessels run up into the 
neck of the sac. These are ligated and 
divided. The neck of the sac is cleaned with 
gauze to outline the muscle edges. These 
are seen to be quite clear cut. The sac 
which has now contracted down to a mere 
fraction of its former size is invaginated 
into the pharynx and held there while the 
opening in the muscle is closed with inter- 
rupted sutures of silk. These are reinforced 
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with a layer of fascia sutured over the area. however, as a precautionary measure 
If care is exercised in suturing, the mucous although no drainage has been experienced 
membrane should not be penetrated and by us. The fascia of the neck is closed by 


ous M.. 


Fic. 4. Case 1. Lateral view before 
operation. 


Fic. 7. Case u. Lateral view before 


Fic. 6. Case ut. Anterior-posterior view before operation. 
operation. 


there should be little or no cause for post- No. 000 chromic catgut and the skin with 


operative leakage. A small drain is left, clips. 
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DISCUSSION 


The author does not claim any original- 
ity in this operation. He does believe that 


Fic. 8. Case ut. Lateral view before 
operation. 

it is applicable to the vast majority of 
cases. Even large sacs become very small 
ones when emptied and freed from the 
surrounding layer of fascia. The contractile 
power is so great that it Is surprising to 
what extent shrinking will occur. It has 
previously been felt necessary to do some- 
thing with the sac. McClure’® reported a 
case in which he removed the invaginated 
sac by snare through the mouth. The 
author described holding the sac up in the 
pharynx with a nasal tube for a few days. 
It is now considered unnecessary to do 
anything with the sac. It is not interpreted 
by the patient as a foreign body and causes 
no trouble. As viewed with a laryngoscope 
it is seen at first as a redundant fold of 
mucous membrane and in a few weeks it 
has a normal appearance. 

The immediate postoperative recovery 
is exceedingly rapid. The operation causes 
very little general or local reaction as 
compared with other operations. The 
patient drinks fluids after forty-eight 
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hours, and the Reyfus tube is removed in 
thirty-six hours. There has been no recur- 
rence in our cases. 


Anterior-posterior view before 


operation. 
CASE REPORTS 
CaseE1. A male, age fifty-nine, was operated 


upon in 1932. This patient was operated upon 
four years before for thyroidectomy. 

His chief complaints were irritation in the 
throat and some difficulty in swallowing with 
loss of sleep from coughing due to spilling of 
contents of the sac. Diagnosis of esophageal 
diverticulum was made by x-ray. The opera- 
tion was performed by invagination, but at 
that time the sac was held up in the throat for 
a few days by a catheter which had been tied 
into the sac at operation. Now, we do not 
believe that this procedure is necessary. 

The operation was performed ten years ago, 
and there has been complete relief of symptoms 
and no return of the diverticulum. 

Case u- A male, age fifty-nine, complained 
of coughing at night, difficulty in swallowing 
and loss of weight. The diagnosis was corrobo- 
rated by x-ray. The operation was performed 
April 14, 1942, and was complicated by a large 
substernal goiter which extended into the 
thorax at least three inches below the clavicle. 
This was brought up with some considerable 
difficulty, and the lobe was removed. Then the 


> 
~ 
4 
8 


New Series Vor. LXI[I, No. 1 


diverticulum was dealt with. The sac was at 
least two and one-half inches in diameter. 
When the overlying fascia was removed, the 
sac was seen to be thin and elastic and con- 
tracted down to about the size of a grape. 
Invagination was done, and the orifice sutured 
with interrupted silk. A nasal tube was passed 
down into the stomach and was left in place for 
forty-eight hours. Convalescence was rapid and 
the patient was dismissed from the hospital in 
five days. 

He has had complete relief of symptoms. 
Direct examination through the mouth showed 
at first only a little fold of edematous mucous 
membrane and a later examination revealed a 
normal appearance. 

Case 1. A male, age forty-seven, was 
operated upon September 30, 1942. His chief 
complaint was difficulty in swallowing. The 
patient had to take a long time with his meal 
and was annoyed by the spilling over of the 
contents of the sac. No lump could be palpated 
in the neck, but the sac showed plainly when 
barium was taken and the fluoroscope was 
used. 

At operation the sac was nearly two inches 
in diameter and seemed rather pharyngeal 
than esophageal. In other words, it arose at a 
slightly higher level than our other cases and 
the wall was slightly thicker. However, 
invagination of the sac and suture of the 
hiatus in the constrictor was done. 

The patient made an uninterrupted recovery 
and left the hospital in five days. This patient 
complained somewhat of difficulty in swallow- 
ing for a few days, but this rapidly improved 
and two weeks postoperatively all symptoms 
had disappeared. Again direct visualization 
showed that the invaginated sac had con- 
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tracted so that only a small redundant fold 
remained. It is believed that it will contract 
still farther. 


SUMMARY 


1. The author has attempted to review 
briefly the salient features of esophageal 
diverticula. 

2. Case reports are hereby given illus- 
trating a method for inversion of the sac 
and repair of the orifice. 

3. This operation is recommended by 
the author because: (1) It allows the 
patient to be operated on at one stage; (2) 
the sac is not opened so that the danger of 
infection is minimized; (3) the natural 
contractile character of the sac causes it to 
shrink and causes no trouble by its presence 
in the pharynx; (4) it adds another method 
of operating which may be used to advan- 
tage in selected cases, and (4) our patients 
have had very satisfactory results and con- 
tinue to enjoy perfect health. The author, 
therefore, recommends this procedure. 
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RECOGNITION AND MANAGEMENT OF BRAIN ABSCESS* 


J. M. Merepitu, M.D. 
Associate Professor of Neurological Surgery, Medical College of Virginia 
RICHMOND, VIRGINIA 


EVERAL classifications of brain ab- 
scess have, from time to time, ap- 
peared in medical literature. A useful 
one relates to etiology: (1) Secondary to 
nasal or paranasal sinus disease; (2) sec- 
ondary to ear and mastoid disease; (3) 
subsequent to compound wounds of the 
head, particularly when the dura has been 
lacerated; (4) ‘“‘metastatic”’ brain abscess 
from suppurative processes elsewhere in the 
body, such as: chronic osteomyelitis of the 
long bones, lung abscess, bronchiectasis, 
etc. Undoubtedly, the first two etiological 
factors are by far the most important from 
the standpoint of frequency and as sources 
of the more surgically favorable abscesses. 
A brain abscess may be located in the 
cerebrum, the cerebellum or the brain stem. 
This paper concerns itself only with those 
in the cerebrum and cerebellum proper 
and does not include the extradural and 
subdural abscesses which are not true 
abscesses in the surgical definition of the 
term, I.e., an infection which is circum- 
scribed or walled-off and surrounded by a 
more or less well defined capsule. 


HISTORY 


The history in a case of brain abscess is 
often of the greatest importance, but, 
occasionally, a record of previous infection 
is not given the weight it should have in 
the differential diagnosis because at the 
time the patient first comes under observa- 
tion a previous infection may be quiescent 
or seemingly “‘cured.”’ One such case, seen 
several years ago at the University of 
Virginia Hospital in Charlottesville, was 
that of a white boy of ten years who had 
had a right-sided otitis media without a 


mastoid operation three months before 
admission to the hospital. Paracentesis of 
the right ear drum had been done and one 
of the sulfonamides had been administered. 
The ear infection subsided; the tempera- 
ture became normal, and the boy ap- 
peared well until about two weeks before 
his hospital admission when drowsiness 
supervened together with headache and 
vomiting. There was no drainage from 
either ear at that time. The child had a 
marked ataxia of the extremities on the 
right side and a high degree of choked disk 
bilaterally. The temperature was _ sub- 
normal, and the pulse rate was 40 to 60 per 
minute. A cerebellar tumor was presumed 
to be more likely than abscess, and a 
bilateral cerebellar exploration was carried 
out after a ventriculogram had disclosed an 
internal hydrocephalus of marked degree. 
A large abscess was encountered and 
drained in the right cerebellar hemisphere 
near the cortex, marsupialization being 
carried out. The child eventually recovered 
after a prolonged convalescence due to a 
persistent cerebrospinal fluid fistula which 
finally could be closed. 

A history of head trauma and of ear and 
sinus infections (frequently mild) is often 
obtained in cases of brain tumor (demon- 
strated at operation) and proves to be of 
no clinical importance. Relatives and 
friends of the patient often prefer to believe 
that such an inciting factor (particularly 
trauma) is the real cause of the symptoms. 
On the other hand, a history of a fairly 
recent head injury, especially one involving | 
the paranasal sinuses or the mastoid, 
should be given careful consideration when 
the diagnosis is considered in a patient with 
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increased intracranial pressure with refer- 
ence to the possible presence of a brain 
abscess. Months may elapse after such an 
injury before signs of increased intra- 
cranial pressure develop due to a brain 
abscess. It is most important, surgically, 
to suspect an abscess preoperatively, when 
it is present, as such a lesion, in contrast 
to intracranial tumors, is usually dealt with 
through a small burr opening rather than 
an osteoplastic flap or suboccipital crani- 
ectomy, to prevent spread of infectious 
material over the cortex of the brain and 
into the subarachnoid space. 

All compound depressed skull fractures 
in which the dura and the brain cortex 
have been lacerated are potential cases of 
brain abscess postoperatively, even in this 
day of early operations after head injury 
and the use of sulfonamides. If signs of 
increased intracranial pressure develop 
weeks or months after an operative repair 
of a compound skull fracture with dural 
laceration, an abscess must be considered. 
Such a complication is, however, a remark- 
ably infrequent occurrence in such cases, 
provided the primary operation has been 
properly performed a few hours after 
trauma. 

In regard to a “‘metastatic”’ abscess from 
distant foci in the body, every patient who 
has had a boil or carbuncle, chronic osteo- 
myelitis of the long bones, a lung abscess 
or bronchiectasis is a possible candidate 
for a brain abscess, just as a spinal extra- 
dural abscess may develop from the same 
sources. 


PATHOLOGICAL ANATOMY——PATHOGENESIS 


Concerning the paths of infection into 
the meninges from the nose and ear, 
Eagleton,! in an extensive review of the 
subject, quotes Rosenow’s? careful experi- 
mental work which demonstrates that 
trauma, operative or otherwise, produced 
in a patient who is the host of a quiescent 
infectious lesion, such as a nasal sinus or 
mild chronic ear infection, can Institute a 
bloodstream invasion, which, if the micro- 
organism has a selective action on the 
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central nervous system, may cause a grave 
infection. From the nose, infection can 
travel to the frontal lobe by way of the 
arachnoid prolongations surrounding the 
olfactory nerve. Developmentally, there 
Is no evidence, according to Weed and 
Sabine,*® that the lymphatics extend into 
the central nervous system, but the 
arachnoid prolongations along the olfactory 
nerve have a communication in the mucous 
membranes of the nose with the lymphatic 
system. Sphenoid disease can involve the 
supra-adjacent basilar cisternae through 
the periosteum and bony wall of the 
sphenoid sinus. 

Infection in the nose and ear can also 
be transmitted to the brain by venous 
extension. It has been demonstrated that 
the venous circulation of the tympanic 
cavity is In direct communication with the 
inferior petrosal sinus, independent of the 
internal auditory veins; and there also 
exist direct venous relations between the 
tympanic cavity and the apex of the 
petrous portion of the temporal bone. In 
sphenoid and other sinus diseases, osteo- 
myelitis of the sinus wall and adjacent skull 
can occur from a primary infection of the 
mucous membrane of the sinus, thence 
along the Haversian spaces to the diploé 
of the osseous wall of the sinus and, 
occasionally, to the cavernous and other 
venous sinuses. 

Bloodstream infection and transmission 
is undoubtedly the mechanism for the 
production of brain abscess from a distant 
focus as in osteomyelitis of the long bones, 
etc., and direct inoculation infection is the 
mode of entry in brain abscesses following 
compound head wounds, especially in 
those in which the dura and the cerebral 
cortex have been lacerated at the time of 
trauma. 

It is the ability or failure of the host to 
form a capsule about the more or less 
localized brain infection that makes for 
success or failure, in large measure, in the 
operative attack upon any individual case 
of brain abscess. Otogenic brain abscesses 
resulting from otitis media and mastoiditis 
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are in the majority, and extension from 
these sources, most frequently, involves the 
temporosphenoidal lobe (cerebrum) and 
the cerebellum. In one series of cases 
quoted by King,‘ 83.2 per cent of a series 
of brain abscesses arose primarily from an 
otitis media and mastoiditis, and 9.1 per 
cent from infections of the nasal cavity 
and its accessory sinuses. The spread of 
infection to the brain from the middle 
ear and from mastoiditis, by direct ex- 
tension, is through purulent thrombosis of 
the lateral sinus, osteomyelitis of the 
tympanic wall, along the adventitial spaces 
of perforating blood vessels, and through 
the internal auditory meatus. The spread 
of infection from the nasal cavity and its 
accessory sinuses, by direct extension, is 
due to osteomyelitis of the sinus wall, along 
the perineural spaces, and along and 
through the veins. 

Another rarer source of brain and sub- 
dural abscess is in the patient with a skin 
malignancy of the scalp, of, perhaps, many 
years’ duration, that fails to heal entirely 
in spite of surgical excision and x-ray or 
radium therapy. Signs of infection (chills, 
high fever, etc.) and/or increased intra- 
cranial pressure and, occasionally, con- 
vulsions herald the invasion of the meninges 
and/or the brain itself from the original 
external infection. 

Regardless of the mode of infection, a 
brain abscess commences with an inflam- 
matory leucocytic infiltration and actual 
softening of the subcortical brain sub- 
stance and terminates by the conversion 
of a portion of the brain into a cavity 
containing pus. In the acute form the 
abscess has no definite wall. It consists of 
a broken down area of brain tissue, which 
might be termed acute suppurative en- 
cephalitis, with a central area containing 
pus and necrotic material from degenera- 
tion of the subcortical white matter. The 
wall, at first, is irregular and ill-defined 
and consists of brain tissue with a shaggy 
surface, surrounded by an area of edema- 
tous brain substance. Should the patient 
be fortunate, this process becomes chronic 
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in that a well defined wall or capsule is 
established, and the abscess then truly 
follows the old surgical description of an 
abscess as being a “circumscribed cavity 
containing pus.” The wall of the abscess 
consists of an internal layer composed of 
purulent tissue, the so-called ‘‘ pyogenic 
membrane,’ and an external layer of 
granulation tissue composed of various 
proportions of fibrous macroglia and fi- 
brous tissue derived from the vascular ad- 
ventitia and, in some instances, from the 
leptomeninges. The granulation tissue is 
infiltrated with plasma cells, lymphocytes, 
and a few eosinophiles. The infiltration is 
continued in the adventitia of the vessels 
for a considerable distance into the brain. 

It has not been determined accurately 
how long it takes for a definite wall or 
capsule to form around a brain abscess. 
Penfield® stated that the wall of an abscess 
begins to form in the first week after inva- 
sion of the brain, but that it does not offer 
resistance to a brain cannula until two to 
three weeks have elapsed. 

Grant® has noted that a definite capsule 
or firm wall is well established in the inter- 
val between the fourth and sixth weeks 
after invasion of the brain, and Bagley’ 
has shown a section of an abscess wall 
which formed in three or four weeks. 
Bagley has stated that the thickness and 
firmness of the abscess wall will be deter- 
mined by the relative amount of meso- 
blastic and glioblastic fibrous tissue present, 
the amount of glial tissue in the wall, 
and the length of time the abscess has 
existed. If not evacuated in time, the ab- 
scess tends to rupture into the subarach- 
noid space or into an adjoining ventricle 
with disastrous results (meningitis or 
purulent ependymitis. 


SIGNS AND SYMPTOMS—DIAGNOSIS 


The state of consciousness is, perhaps, 
the most important single observation 
which the physician can make in a sus- 
pected case of brain abscess. If the patient 
is conscious, well oriented, and alert, no 
matter how high the fever (frequently in 
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favorable cases there is little or no pyrexia) 
or how slow the pulse, an abscess requiring 
immediate drainage is unlikely, although 
possible. A choked disk in one or both eyes, 
sometimes of a high degree, is almost the 
rule in favorable cases of brain abscess; a 
homolateral third nerve paralysis is fre- 
quent in frontal lobe abscess. On the other 
hand, abscess of the brain is notoriously 
treacherous and difficult to diagnose and, 
more than once, to the chagrin of the 
clinician, the pathologist has revealed, at 
the postmortem table, a large “silent” 
brain abscess (perhaps with rupture into 
the ventricular system) as the cause of 
the patient’s death. The reason for this is 
that once infection has entered the cere- 
bral substance, it finds itself in tissue 
lacking lymphatics, so that if the meninges 
have protected themselves against it, if it is 
associated with an infected sinus draining 
externally, or if it does not break into a 
lateral ventricle, it fails to cause the ordi- 
nary signs of infection. Should an abscess 
form in the temporal or frontal lobes, the 
most common sites, or in the cerebellum 
and not, at first, be extensive enough to 
cause either signs of increased intracranial 
pressure or localizing symptoms (hemi- 
paresis, aphasia, hemianopsia, Jacksonian 
convulsions, unilateral ataxia, etc.) it may 
long escape notice. Accordingly, it en- 
larges in spite of the fairly vigorous reac- 
tion and encapsulation with which the 
brain responds to it, until finally it causes 
pressure symptoms (headache, bradycar- 
dia, stupor, choked disk, and_ possibly 
even the usual signs of deep penetration 
into the temporal lobe, i.e., an homony- 
mous hemianopsia). If situated on the left 
side in a right-handed patient, it may cause 
aphasia. With deep involvement of the cere- 
bellum, nystagmus and ipsolateral ataxia 
will usually: be provoked together with 
high-grade choked disks. 

In a well encapsulated abscess of long 
standing, marked bradycardia of fifty to 
sixty beats per minute and hypothermia 
(95° to 96°) are characteristic, even more 
so than with intracranial tumors. In 
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cerebellar abscess, the ipsolateral ataxia of 
the extremities is striking and more clear- 
cut than in most cases with cerebellar 
tumor. 

Given a patient with a history of a 
definite infection adjacent to the head or 
remote from it in the recent past, who 
develops signs of increased intracranial 
pressure associated with stupor and choked 
disks with or without localizing neuro- 
logical signs, a brain abscess must be 
diagnosed clinically and operation promptly 
carried out. A lumbar puncture in such 
cases is usually to be avoided, particularly 
if choked disk is present. A ventriculogram 
for precise localization may be necessary 
in the absence of localizing signs. Cases of 
primary frank pyogenic or meningococcic 
meningitis rarely, for some reason, develop 
brain abscesses of any appreciable size or of 
surgical significance, possibly (in the fatal 
cases) because death occurs too soon after 
the meningitis develops. 

As in the diagnosis of many lesions in 
any branch of medicine, it is the “‘aware- 
ness”’ of the diagnostician to the possibility 
of an abscess being present that makes for 
success in the recognition of these treacher- 
ous lesions so that operation will be carried 
out before profound coma develops in 
which condition operation is, as a rule, of 
little or no avail. 


TREATMENT 


Treatment consists of evacuation and 
adequate drainage of the abscess at the 
optimum time. There are several accept- 
able methods utilized in various clinics: 
(1) Drainage of the abscess through a small 
trephine opening in the skull and immedi- 
ate or delayed insertion of a soft rubber 
catheter into the abscess, which is left in 
situ usually from four to six weeks. (2) In 
certain rare instances, according to Cairns 
and Donald,’ thickwalled, multilocular ab- 
scesses cannot be treated satisfactorily by 
drainage but require dissection and total 
removal or marsupialization. Abscesses in 
which the pus is thick are probably best 
treated through an osteoplastic flap, ac- 
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cording to these authors. (3) Single or 
repeated tapping of the abscess without 
drainage of any kind as recommended by 
Dandy® who believes that in an encap- 
sulated abscess the brain needs only a relief 
of tension to enable it to overcome the 
infection. (4) Unroofing or marsupialization 
of the abscess, i.e., removing the overlying 
brain cortex which covers the abscess, as 
proposed by King’ in 1924, and in 1934 
and 1938 by Horrax!! (after Cushing). 
King stated that by his method (mar- 
supialization) the abscess is everted and 
obliterated by the associated increased 
intracranial pressure, which is in fact the 
case; but this last method is of value only 
in quite superficial well encapsulated ab- 
scesses of many weeks’ standing, prefer- 
ably located in the anterior portions of the 
frontal lobes, remote from the motor 
cortex. 

The essential problem in the surgical 
management of brain abscess is to wait 


long enough for the abscess to encapsulate, . 


but not to postpone operation to the point 
that rupture into a ventricle or the sub- 
arachnoid space is imminent or has already 
occurred. The finest surgical judgment is 
required in determining when to operate in 
any individual case. 


MORTALITY AND RESULTS 


It must be recognized that certain ab- 
scesses are inherently unfavorable from 
the beginning of their existence. In such a 
group of cases the mortality is practically 
100 per cent. This fundamental point 
should be kept in mind in considering the 
mortality percentages quoted from any 
clinic, as some reports include all types of 
brain abscess; others discuss only the 
favorable type. In multiple brain abscesses 
and in poorly defined abscesses with little 
or no capsule formation, but with marked 
edema and purulent encephalitis about the 
abscess, a fatality is almost to be expected 
and can scarcely be avoided by any 
operative procedure. In some of the deep 
abscesses (5 to 6 cm. or more beneath the 
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cortex) of the cerebral hemispheres, a 
fatality occurs due to difficulties in accom- 
plishing adequate drainage and inoculation 
of adjacent white matter in attempts to 
establish drainage. [t 1s with the more or less 
superficial cerebral and cerebellar abscesses 
with at least fairly well defined capsules that 
operation at the optimum time is life-saving. 
In 1927, Dr. Coleman”? reported a series of 
fourteen patients with chronic brain ab- 
scesses, twelve of whom recovered. Simple 
tapping and drainage with a soft rubber 
catheter was used in each case. All of these 
abscesses were in the cerebral hemispheres, 
being located in the temporal, frontal, and 
parietal lobes. At a later date, he’® re- 
corded a series of twenty-eight cases of 
brain abscess with twenty-one recoveries, 
drainage being accomplished very simply 
and adequately in each case with a small 
soft rubber catheter or silver cannula. 
Horrax,'! in 1938, published a study of 
thirty patients with brain abscesses (favor- 
able and unfavorable) treated by him 
during a period of nine years. He stated 
that, in the favorable group, the prognosis 
should be good (fifteen of eighteen pa- 
tients recovered) with a mortality rate not 
exceeding 10 to 20 per cent, instead of the 
generally accepted death rate of 30 to 
40 per cent. This desired mortality per- 
centage (10 to 20 per cent) in the so-called 
favorable group is probably concurred in 
by most neurosurgeons today. 

Quite recently (1942) Grant!‘ has col- 
lected a series of one hundred cases of brain 
abscess observed at the University of 
Pennsylvania Hospital. Fifty-three pa- 
tients (53 per cent) died, but it should be 
stated that a fair percentage of those 
patients were of the unfavorable group, i.e., 
(1) multiple abscesses of the brain, (2) 
poorly defined or non-encapsulated ab- 
scesses, (3) cases having proved bacterial 
meningitis at the time of operation as 
demonstrated by lumbar puncture before 
drainage of the abscess. Grant found the 
postoperative mortality for closed drainage 
and open drainage to be the same (33 per 
cent) in his series of cases. 
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All neurosurgeons agree that, if possible, 
a brain abscess should not be attacked until 
encapsulation has occurred. Three to four 
weeks from the onset of intracranial symp- 
toms, therefore, should be permitted to 
elapse before the purulent cavity is evacu- 
ated, although, that certain abscesses will 
never become well encapsulated is frankly 
conceded; and indeed sometimes the sur- 
geon is forced to operate before that time, 
chiefly because of developing stupor, con- 
vulsions, or marked bradycardia associated 
perhaps with severe headache and vomiting. 

We believe that the initial attack upon a 
brain abscess usually should be carried out 
through a small trephine opening directly 
over the lesion (a previous ventriculogram 
may be necessary) with the insertion of a 
drainage tube (French rubber catheter) 
whether the abscess is in the cerebellum 
or the cerebrum. This procedure alone will 
result in a cure in many instances, the tube 
being left in situ for several weeks. If this 
method does not produce satisfactory re- 
sults, a resort must be had to more radical 
methods (? of marsupialization) involving 
the possibility of more serious neurologic 
sequellae (convulsions, hemiparesis, apha- 
sia, etc.) after recovery from the infection 
has occurred. 


CONCLUSIONS (AS RELATED TO THERAPY) 


Conservative surgical treatment, Le., 
tapping alone or tapping with catheter 
drainage through a small trephine opening 
in the skull produces the best results in 
most cases in the treatment of brain 
abscess. The use of wide-open drainage has 
not lowered the operative mortality in 
comparison with more conservative methods 
(Grant). In follow-up examinations, too, a 
much higher percentage of patients are 
returned to their former occupations fol- 
lowing the use of the simpler procedures for 
instituting drainage than when a more 
radical technic involving wide destruction 
or removal of overlying brain tissue is 
employed. Furthermore, the less radical 
the surgical treatment of a brain abscess, 
the less likely are convulsions to occur 
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months or even years after operation, a 
postoperative complication reported to be 
as high as 53 per cent in certain clinics. 
Needless to add, the appropriate sul- 
fonamide should be administered by mouth 
or parenterally in rather large doses im- 
mediately upon establishing the bacterial 
diagnosis in any individual case of brain 
abscess or even before such a diagnosis is 
made when a previous adjacent or remote 
infection (the usual course of events) has 
been treated before intracranial symptoms 
supervene. Its use locally in or about the 
brain abscess itself seems to predispose the 
patient to postoperative convulsions which 
otherwise might not occur and, for that 
reason, such drugs are usually not so 
employed. 
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COMPLICATED TRAUMATIC DISLOCATIONS OF THE HIP 


WELLINGTON D. GrIESEMER, M.D. 
Chief of Fracture aud Orthopedic Service, St. Joseph’s Hospital 
READING, PENNSYLVANIA 


EY and Conwell state that “‘Trau- 

matic dislocations of the hip are 

quite rare and comprise only from 
two to five per cent of all dislocations, the 
exact percentage varying slightly in differ- 
ent series. This is in marked contrast to 
the shoulder where over fifty per cent of 
all dislocations occur.” This largely follows 
our experience. 

The simple, uncomplicated dislocation 
can usually be reduced by one of the 
methods in general use—Allis, Leadbetter, 
Bigelow or Stimson. The cases complicated 
by fractures, either of the femur or of the 
acetabulum and pelvis often are difficult 
to manage. The four cases to be reported 
here were of the complicated variety and 
presented problems of treatment which we 
believed would be of interest. 


CASE REPORTS 


CaseE1. B. W., a white male, forty-four year 
old painter, fell a distance of thirty feet on 
April 6, 1942, and was immediately admitted 
to the Hospital in profound shock. A Thomas 
splint had been applied to the right leg. Ex- 
amination showed a deformity at the right hip 
with the extremity internally rotated and 
shortened. The splint was retained and the 
patient treated for shock. Further examination 
indicated injury to the left side of the chest. 
X-rays revealed depressed fractures of all of 
the true ribs except the first. The right femur 
was dislocated posteriorly, being markedly dis- 
placed upward and carrying with it a fragment 
of the roof of the acetabulum. 

On account of the serious condition of the 
patient, no immediate attempt at reduction 
was made. Russell traction was applied as a 
temporary measure, and was continued for 
several days until the patient had recovered 
from shock. Another x-ray was made prelimi- 
nary to trying reduction. However, this was 
not necessary as a satisfactory reposition of 
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the dislocation had resulted with the acetabular 
fragment in a good position. This traction was 
continued for six weeks, with interval x-rays 
to check position. No serious complications 
arose from the fractured ribs, except for a 
moderate degree of subcutaneous emphysema. 
He was discharged from the hospital after 
eight weeks, having been out of bed previously 
for several days. 

A caliper brace was procured in the hope of 
early walking. However, this was delayed on 
account of deep pressure ulcers on the anterior 
aspect of the ankle. X-rays at discharge showed 
retention of reduction with the fragment of the 
acetabulum forming a well designed shelf. 
Motion in the hip was free and painless. He was 
able to return to a lighter type of work in 
October 1942. This patient has now returned 
to his former type of work. X-ray examination 
in April, 1943, showed no abnormal changes 
in the head and neck of the femur. 

Case 11. M. K., female aged twenty-nine 
years, a supervising nurse, was injured on 
April 21, 1942, while driving a car in a nearby 
town. She was admitted to the hospital twenty- 
four hours after the accident, with a Thomas 
splint applied to the left leg and dressings to 
right foot and leg. Examination showed de- 
formity of the left hip with some internal 
rotation of the thigh and shortening. There 
was a marked contusion about the left knee. 
In the right leg below the knee there was seen 
a deep wound, and in foot a deformity of the 
third, fourth and fifth toes. X-rays had been 
made in hospital near the scene of the accident 
and showed a posterior dislocation of the left 
hip, accompanied by extensive fractures of the 
acetabulum and ilium. Toes of the left foot 
were fractured; examination of the leg was 
negative. 

The patient was prepared for anesthesia and 
early next day an unsuccessful attempt was 
made to reduce the dislocation. The Leadbetter 
method was used but failed because the patient 
was very muscular and satisfactory relaxation 
could not be obtained even under deep anes- 
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Fic. 1. Case 1. B. W. Pistenee dislnention with fracture of 
roof of acetabulum, April 6, 1942. 


Fic. 2. CASE I. Shows dislocation reduced with fragment form- 
ing a shelf above and behind the head of femur, June 30, re 
1942. 
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Fic. 3. Case ul. M. K. Posterior dislocation with displaced fracture of acetabulum and 
ilium, April 22, 1942. 
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thesia. The fractured toes were reduced and a_ was made and the leg gradually carried into 


cast applied. The patient was then returned 
to bed and Russell traction was applied to the 


wide abduction at the same time making pres- 
sure over the greater trochanter. While this 


Fic. 4. Case u. Dislocation reduced with improved position of fragments, May 18, 1942. 


left leg and retained for several days, when 
another unsuccessful attempt to reduce was 
made. Caution was used in the force applied 
because of fear of injury to soft parts, especially 
the sciatic nerve, since the head of the femur 
was so grossly displaced posteriorly and pushed 
upward. Skeletal traction was then instituted 
by insertion of a steel pin through the lower 
third of the femur with the hope of overcoming 
muscle spasm with possible reduction of the dis- 
location. X-ray studies were made every third 
day to check progress. These showed a gradual 
pulling down of the femur but with no reduc- 
tion. Since this was a seriously complicated 
dislocation with an unfortunate prognosis if 
left unreduced, open operation was under 
consideration. As this is a formidable procedure, 
consultation was requested before coming to a 
decision. Dr. H. H. Ritter was asked to see 
the patient and it was then decided to make one 
more attempt at reposition. 

Under general anesthesia, a strong traction 


maneuver was being carried out, there was a 
distinct click as the femoral head was ap- 
parently forced into what remained of the 
acetabular cavity. The leg was then strongly 
rotated internally and x-rays immediately 
taken showing satisfactory reduction. Traction 
was maintained in this position with interval 
x-rays for eight weeks. During this period, the 
patient was encouraged to move the hip care- 
fully, limited by any pain produced. In a few 
days pain became very slight so that motion 
could be more active. The final x-ray showed 
maintained reduction with apparent reforma- 
tion of an acetabulum. A caliper brace was 
then applied and patient allowed to walk, first 
with the added support of crutches and later 
the use of a cane. On August 1, 1942, she re- 
turned to her full duties, with motion in hip 
free and painless. On November 1, 1942, 
retakes showed the reduction complete and no 
joint disorder. There was noted a small frag- 
ment still free above the acetabulum. At the 
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Fic. 5. Case 11. Complete reduction maintained with acetabulum well 
formed and no evidence of pathological disturbance. November 30, 
1942. 
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time of this report, she has dispensed with the 
use of a cane and carries out all her duties 
wearing the brace. X-ray examination in Octo- 
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skin irritation. The patient’s condition had 
then improved sufficiently to try reduction. 
There had resulted some improvement from 


Fic. 6. Case 1. Lateral view showing acetabulum in better detail, November 
30, 1942. 


ber, 1942, indicated no abnormal changes. A 
recent report states that she has had no result- 
ing disability. 

Case 1. H. F., a white male, twenty-nine 
years old, was admitted on May 27, 1942, 
immediately after a road accident. He was in 
severe shock. A Thomas splint had been 
applied to his right leg. There were numerous 
lacerations about the face and hands and a 
deep wound in the posterior thoracic region. 
Marked deformity was noted at the right hip 
with the thigh internally rotated and apparently 
shortened. X-rays showed a posterior disloca- 
tion of the hip with marked displacement 
combined with extensive fracture of the 
acetabulum and ilium. 

On account of the extreme shock, no immedi- 
ate attempt at reduction was made. The lacera- 
tions were treated and Russell traction applied 
to the right leg. However, this had to be 
abandoned within several days on account of 


traction and under light general anesthesia on 
May 31, 1942, reduction followed strong trac- 
tion, abduction and internal rotation. To main- 
tain this position, skeletal traction was insti- 
tuted by inserting a steel pin through the lower 
third of the femur. Interval x-rays were made 
while traction was maintained until July 24, 
1942. During this period, active motion of the 
hip was encouraged. On August 9, 1942, the 
patient was allowed out of bed on a chair and 
left the hospital on August 19, 1942, wearing 
a caliper brace and walking with crutches. 
His progress was steady so that by October 6, 
1942, he was able to return to his work as an 
electrician. He had no pain or disability in the 
hip. On November 18, 1942, x-ray retake 
showed reduction maintained with good joint 
outline and fracture of ilium well healed. At 
the time of this report, January, 1943, he was 
at work daily, wearing his brace and had no 
pain or disability at the hip. This patient has 
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continued at his former occupation with no 
disability. Several retake x-rays have shown no 
abnormal changes in the head and neck of the 
femur. 
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until the patient had recovered from his shock. 
On the second day, an attempt at reducing the 
dislocation was made. Because very definite 
resistance was encountered while manipulating, 


Fic. 7. Case 111. H. F. Posterior dislocation with marked comminuted fracture 
of acetabulum and displaced fracture of wing of ilium, May 27, 1942. 


Case iv. M.F., a white truck-driver, aged 
eighteen years, was injured in a road accident 
on October 28, 1942, sustaining a comminuted 
fracture of the shaft of the right femur with 
marked shortening and displacement. There 
was also marked deformity of the left hip 
region with the thigh internally rotated and 
apparently shortened. X-rays showed a pos- 
terior dislocation of the left hip with a fracture 
fragment visible in the region of the acetabu- 
lum. The roentgenologist was not able to 
determine definitely the origin of this fragment 
even after several retakes. The severe shock 
present prevented any immediate reduction 
of the fracture or dislocation. 

Russell traction was applied to both limbs 


a | 


excessive force was not used for fear of injuring 
soft parts. No reposition was obtained. Skeletal 
traction through the lower third of the femur 
was then instituted. Two additional attempts 
at reduction at intervals of several days were 
unsuccessful. It was then decided to continue 
the skeletal traction for a further period hoping 
to avoid open operation. Interval x-rays indi- 
cated that some progress was being made in 
pulling the femur down, but a final effort to 
reduce failed. After allowing a period of five 
days for the parts to recover from the effects 
of manipulation and to prepare the patient 
both locally and in general condition, open 
operation was done. This was three weeks 
after the accident. Exposure was made by use 
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of Smith-Petersen incision and showed a 
marked posterior displacement of the femur 
with a shell fragment of the head still partially 
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it is planned to have him out of bed soon and 
to supply a caliper brace for his left leg. 
Since the above report was made a one inch 


Fic. 8. Case 111. Dislocation reduced with fractures in improved position and acetabulum 
reformed, July 15, 1942. 


attached and impinged on the upper rim of the 
acetabulum. This was evidently the condition 
which prevented reduction by manipulation. 
After some difficulty the fragment was re- 
moved and the acetabulum exposed, removing 
the remains of the torn ligamentum teres. The 
hip was then reduced and a cast applied to 
the entire extremity incorporating the pin 
which had been inserted for skeletal traction. 
The patient reacted well and one week later, 
open reduction was done on the fracture of 
the right femur, with a cast applied and 
incorporated in the cast on the left hip. The 
cast was removed from the left hip eight weeks 
after operation and active motion encouraged. 
On account of the fracture of the right femur, 
it was still necessary to keep him in bed. How- 
ever, as x-rays now (January, 1943) show good 
position maintained in both areas of injury, 


shortening of the right femur was noted but 
with no disability in the left hip. X-ray 
examination in June, 1943, showed no abnormal 
signs in the head and neck of the femur. The 
patient has been working at a lighter type of 
work since October 1, 1943. Further x-ray 
studies have been advised. 


COMMENTS AND CONCLUSIONS 


Complicated traumatic dislocations of 
the hip present serious difficulties in treat- 
ment. Attempts to reduce should be made 
as early as possible, depending on com- 
plicating conditions. Force used should 
be carefully controlled to avoid injury 
to soft parts, especially the sciatic nerve. 
If manipulation is unsuccessful, traction 
either by the Russell method, which may 
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sive shelf, November 20, 1942. 
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Fic. 9. Case 111. Reduction maintained with acetabulum well formed and protected by an exten- 
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Fic. 10. Case tv. M. F. Posterior dislocation with loose fragment 
apparently in acetabulum, November 15, 1942. 


Fic. 11. Case tv. Reduction after operation, December 15, 1942. 
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be sufficient in some cases, or by skeletal 
traction through the femur, should be 
instituted. 


Griesemer—Dislocations of Hip 


JANUARY, 1944 


progress and further attempts to reduce 
should be tried when conditions indicate. 
If these fail, open operation should follow, 


Fic. 12. CAsE tv. Fragment re- 
moved from posterior rim of 
acetabulum. 


Fic. 13. Case iv. Severe type of fracture of right femur 
complicating the dislocation of left hip. 


We believe that skeletal traction is 
preferable, especially in complicated dis- 
placements, since by this method one 
avoids the possibility of pressure ulcera- 
tions following prolonged traction, which 
occurred in our treatment of the patient in 
Case 1. During this period of traction, 
frequent x-rays should be made to check 


preferably within three weeks, as operation 
becomes increasingly difficult. Following 
reduction, fixation by cast is indicated in 
the simpler cases. In others, as in Case 1, 
where there is extensive fracture of the 
pelvis and acetabulum, skeletal traction 
should be continued for eight weeks. Active 
motion of hip and knee should be encour- 
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aged to the degree possible and should be 
limited by pain. Numerous x-rays are 
required to follow progress. 


Fic. 14. Case tv. Reduction 
and wiring of fragments. 


We believe that all patients should be 
fitted with a caliper brace to allow walking 
without direct stress on the joint, as aseptic 
necrosis of the head with associated joint 
changes may follow in a certain number of 
cases, even if not of a complicated type. 
These changes are due to the interference 
with circulation caused by the damage to 
the ligamentum teres and other structures 
carrying nutrient circulation. Such dis- 
turbances have been known to occur even 
three to four years after injury. Follow-up 
care is, therefore, very important, requiring 
x-ray study at certain intervals for early 
detection of such changes. With these 
possibilities, prognosis must be guarded 
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even in the simpler cases. In the cases 
reported here, it is of course too early to 
determine the end-results, but they will 
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Fic. 15. Case tv. Lateral view. 


be followed, if possible, for at least two 
years before final evaluation will be 
attempted. 


REFERENCES 


1. FuNsTEN, R. V. et al. Two unusual traumatic dis- 
locations of the hip. J. Bone er Joint Surg., 24: 
443-446, 1942. 

2. Watson-JOoNES. Fractures and Other Bone and 
Joint Injuries. 2nd ed. The Williams & Wilkins 
Co., 1941. 

3. Key and Conwe tt. Fractures, Dislocations and 

Sprains. 3rd ed. C. V. Mosby Co., 1942. 

Banks, S. W. Aseptic necrosis of the femoral head 
following traumatic dislocation of the hip. A 
report of nine cases. J. Bone ev Joint Surg., 23: 
753-781, 1941. 

5. WALKER, Ws. A. Traumatic dislocations of the hip 

joint. Am. J. Surg., 50: 545-549, 1940. 


> 


| 
<> 
a 
: 
“a 
3 
5 
4 
: 
oh q 


THE MANAGEMENT OF VARICOSE VEINS IN ARMY 
PERSONNEL* 


Mayor A. S. Wuirtg, M.c., Caprain J. J. HABERER, M.C. 
AND 
Mayor GENDEL, M.C. 
CALIFORNIA 


FORT ORD, 


REATMENT of varicose veins in the 
Army presents problems not encoun- 
tered in civil practice. The first prob- 
lem is the more difficult differential 
diagnosis. Pain, aching, and tiredness in 
the legs following marching is most com- 
mon among soldiers whether varicose veins 
are present or not. It is natural for soldiers, 
especially during the preliminary phases of 
training, to magnify these symptoms in 
order to avoid the more arduous work. 
In addition, a certain by no means small 
group of psychoneurotic patients combine 
these symptoms and small varicosities that 
are present with their many psychoneurotic 
complaints to produce a confusing clinical 
picture which will not respond to varicose 
vein therapy. Second, there is need for a 
treatment which will be rapid as well as 
effective. Cure must be permanent if 
possible. Palliative measures which involve 
repeated hospitalization or numerous out- 
patient visits interfere with military train- 
ing and must be avoided. Patients must 
be returned to duty able to do full duty. 
An effective plan of diagnosis and treat- 
ment must provide (1) criteria for selection 
of cases which require treatment, (2) simple 
diagnostic maneuvers which can be carried 
out with the minimum of equipment, and 
(3) an adequate surgical technic which will 
allow return to full duty within a short 
period. 


CRITERIA FOR SELECTION OF CASES 


Military practice demands that patients 
operated upon for varicose veins must 
subsequently be able to do full duty. 


Operations on soldiers, who are to be 
reclassified for other conditions, are useless. 
There are four principal groups of patients 
that must be excluded in the selection of 
cases. These are: (1) the psychoneurotic, 
(2) those with associated orthopedic condi- 
tions, (3) those with associated peripheral 
vascular disease, and (4) those, who for 
want of a better term, are classified as 
myalgic asthenia. 

Patients with Psychoneurosis. The psy- 
choneurotic patient is a daily problem in 
a varicose vein clinic. His veins may be 
mild or severe but his symptoms are mani- 
fold. Complaints referable to the legs are 
many and bitter. But symptoms are by no 
means confined to the legs. They can and 
do complain of everything, but most often 
present headache and dizziness, transient 
pains of the back, shoulders and _ neck, 
palpitation and breathlessness. These pa- 
tients must definitely not be treated for 
their varicosities. They should be reclassi- 
fied to limited duty or discharged from the 
service for their psychoneurosis. In a busy 
clinic it is not always easy to segregate 
these patients. In addition to careful 
questioning about complaints other than 
the legs, it is useful to ask two questions: 
first, how much schooling has the patient | 
had, and second, has the patient ever had 
a nervous breakdown. Less than fifth grade 
schooling or positive answers to the second 
question should prompt a neuropsychiatric 
investigation before surgery, regardless of 
the severity of the varicose veins. 

Patients with Associated Orthopedic Con- 
ditions. Varicose veins are often seen in 


* From the Peripheral Vascular Branch Surgical Service, Station Hospital, Fort Ord, California. 
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patients with associated orthopedic condi- 
tions. A careful evaluation must be made as 
to whether the symptoms are due to the 
varicosities or whether they are actually 
due to the orthopedic disorder. A list of 
orthopedic diseases seen in patients whose 
entrance complaints have been referable 
to varicose veins is imposing. Pes planus, 
pes cavus, hallux valgus and metatarsalgia 
have been the most common. Muscle 
sprains of the calf and pain on marching 
in the region of the tibialis anticus muscle 
are seen frequently. More rarely march 
fracture, tenosynovitis of the Achilles 
tendon, chronic sprain of the knee, and 
low grade sciatica are found. A muscle 
hernia or hip disease can be the essential 
complaint. Meralgia paresthetica has not 
been infrequent as the true cause of 
symptoms. If any one of these conditions is 
present, that condition must be treated 
first. 

Patients with Associated Peripheral Vas- 
cular Lesions. Associated peripheral vas- 
cular disease is a definite contraindication 
to surgical treatment of varicosities in the 
Army. These patients with intermittent 
claudication due to early Buerger’s dis- 
ease, Raynaud’s disease, or arteriosclerosis, 
should be reclassified to limited duty or 
discharged from the service. While some 
authors! have rightly claimed that the 
peripheral arterial circulation is improved 
following saphenous ligation, the improve- 
ment is never marked enough to allow 
such a patient to return to full duty status. 

Patients with Myalgic Asthenia. These 
are patients who, from heredity or environ- 
ment, have insufficient strength and mus- 
cular development to withstand the 
arduous work of full-duty Army life. Often, 
they are men of over thirty-five years of 
age. Their habitus is such that they are 
unable to cope with the long marches and 
other physical labor demanded of a soldier, 
despite a careful conditioning program. 
They may not be psychoneurotic, and may 
have no physical illness, but they are as 
physically unable to compete with the 
average soldier as the ordinary well adult 
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would be physically unable to compete 
with a first-class track man or a professional 
fighter. This type of patient rarely presents 
himself with the complaint that he is 
unable to keep up with his organization. 
He selects whatever physical disability is 
present and explains his inadequacy upon 
that basis. When this type of man has 
varicose veins he will naturally attempt to 
explain his difficulty upon the varicose 
veins. It is as much a mistake to operate 
upon these patients as it is to force them 
to perform full duty. They should be 
reclassified to limited service. 

With these four groups eliminated in 
the consideration of each patient, the 
soldier suitable for surgery should have 
complaints referable to varicose veins alone 
and should be able to return to full duty 
following surgical treatment. 


SIMPLE DIAGNOSTIC MANEUVERS 


The primary pathology of varicose veins 
is an incompetent valve between the deep 
and superficial venous systems. These sys- 
tems communicate directly by junctions 
between the long saphenous and common 
femoral, and between the short saphenous 
and popliteal. They are also connected by 
numerous perforating veins. Incompetent 
valves may occur at these two junctions or 
in any of the perforators. The purpose of 
any surgical procedure is the destruction of 
the open communication between the two 
systems by removal of the segment of vein 
containing the defective valve. Results 
obtained by surgery are directly dependent 
upon the preoperative localization of any 
and all incompetent valves. 

Trendelenburg,? in 1891, first recognized 
the pathologic physiology and described the 
classical test to determine the state of 
the saphenofemoral valve. Since that time, 
and especially within the last ten years, 
when articles on varicose veins have ap- 
peared at the rate of one per day, innumer- 
able tests and manipulations have been 
described for the determination of the site 
of the defective valve. These numerous 
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tests and the names attached to them have 
confused rather than simplified the diag- 
nosis. The following routine avoids the 
use of “‘named tests,’’ and gives an accurate 
diagnosis simply and rapidly. 

The diagnosis of varicose veins is made 
by inspection, palpation, and manipula- 
tion. Inspection and palpation will locate 
the varicosities and help locate the defec- 
tive valve. A bulge at the upper limit of a 
nest of varicosities is frequently the site 
of an incompetent perforator. The presence 
of a localized “nest” of varicosities may 
serve to bring attention to a particular 
branch of the great saphenous. After 
noting the distribution and severity of the 
varicosities, the answers to the following 
four questions determine the subsequent 
treatment: (1) Is the arterial supply ade- 
quate? (2) Is the deep venous circulation 
patent and adequate? (3) Is the sapheno- 
femoral junction, or valve, competent? 
(4) Are there any incompetent perforators, 
and if so, where are they? 

Is the Arterial Supply Adequate? Our 
test for arterial circulation is confined to 
palpation of the peripheral pulses, dorsalis 
pedis, posterior tibial and popliteal. A 
deficient arterial supply is a definite con- 
traindication to surgery. There is some 
evidence to indicate that eradication of 
varicose veins improves a deficient arterial 
circulation.* However, in the military 
service such patients are not fit for full 
duty and treatment of varicosities is 
contraindicated. 

Is the Deep Venous Circulation Patent and 
Adequate? To determine the patency of 
the deep venous circulation the extremity 
is wrapped from the toes to the groin in 
stockinette bandage cut on the bias (or 
Ace bandage). The patient is then allowed 
to walk. If the patient returns with the 
bandage in place and has no discomfort, 
the deep venous circulation is intact. When 
the deep circulation is not adequate, com- 
pression of the superficial veins or collateral 
circulation will produce pain, and surgery 
is contraindicated.‘ 

Is the Sapbenofemoral Junction, or Valve, 
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Competent? A single tourniquet test deter- 
mines the state of the saphenofemoral 
valve. The patient is told to lie down, his 
extremity elevated, and the veins emptied. 
A tourniquet is applied just below the 
fossa ovalis and the patient instructed to 
stand. Ordinarily, it will take forty to 
sixty seconds for the varicose veins to fill 
from behind through normal channels. 
If while the veins are empty, releasing the 
tourniquet causes the veins to fill imme- 
diately, the patient has an incompetent 
saphenofemoral junction or valve. 

Are There Any Incompetent Perforators, 
and if so, Where Are They? ‘Two tourni- 
quets are employed to determine the 
presence and location of the incompetent 
perforator. After emptying the varicosities 
and applying the tourniquet just below the 
fossa ovalis, the patient is made to stand. 
If the varicosities fill within thirty-five 
seconds with the tourniquet in place, an 
incompetent perforator is present. This 
being the case, the tourniquet is released 
and with the patient in a supine position 
the varicosities are again emptied and the 
tourniquet applied. A second tourniquet 
is now applied about four inches below the 
first and the patient is again instructed to 
stand. If the veins again fill below the 
second tourniquet within thirty-five sec- 
onds, the procedure is repeated with the 
second tourniquet at a lower level. This 
procedure is repeated until the veins fill 
between the two tourniquets, indicating 
the perforator has been passed. By re- 
applying and gradually approximating the 
tourniquets and narrowing the field in 
which the veins fill, the exact site of the 
perforator is determined and marked. Not 
infrequently, additional incompetencies are 
present and are revealed by a filling of the 
veins below the second tourniquet. These 
additional perforators are located in a 
similar manner. In performing these tests, 
the examiner should bear in mind the high 
instances of perforators in the region about 
the knee, and the frequent incompetency 
of the short saphenous vein at its junction 
with the popliteal vein. 
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SURGICAL TECHNIC 


Abundant evidence has accumulated to 
demonstrate the futility of injecting scler- 
osing agents into varicose veins in the 
presence of incompetent communications 
between the superficial and deep venous 
systems.*® The pressure head upon the 
injected varicosities from the deep system 
either prevents thrombosis or results in 
early recanalization. Adequate treatment 
is based upon the surgical destruction of 
any and all open communications between 
the two systems by removal of the segment 
of vein containing the defective valve. 
Following this, and only then, is injection 
therapy indicated. Depending entirely 
upon the preoperative findings, a high 
ligation of the great saphenous, ligation 
of the short saphenous, ligation of an 
incompetent perforator, or a combined 
procedure is indicated. 

Operative Technic. Anesthesia is ob- 
tained by skin infiltration of local procaine. 
A transverse incision is made parallel to 
and two-finger breadths below the inguinal 
ligament with its center one-finger breadth 
medial to the pulsation of the femoral 
artery. The incision is carried through the 
well developed superficial fascia using con- 
siderable care as the great saphenous lies 
immediately beneath. The great saphenous 
is isolated together with its constant 
tributaries, the superficial external puden- 
dal, the superficial inferior epigastric and 
superficial external circumflex iliac veins. 
The saphenous and all its branches should 
be isolated and dissected free before any 
are severed.’ The tragedy of ligating the 
femoral artery or vein is thus avoided. 
Dissection is carried distally for about 
6 cm. and the vein doubly clamped and 
ligated. All branches are then individually 
clamped and ligated. After freeing the 
posterior surface of the proximal segment, 
double clamps are applied just below its 
entrance into the femoral vein. The vein 
is transfixed proximal to the first clamp 
with a needle and ligated. Another liga- 
ture is now tied just proximal to the first, 
thus sealing off any break in the intima of 
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the vein wall. The segment is excised and 
closure is in layers. All buried sutures 
and ligatures are of chromic catgut No. oo. 
Interrupted silk is used for the skin. 

If an incompetent perforator is present 
its location has already been marked 
before surgery. Through a transverse in- 
cision the vein is exposed and the com- 
municating vein looked for. general 
traction upon the varicose vein will often 
cause the deep fascia to bulge around the 
point of perforation and will aid in local- 
izing these perforating veins. The perfora- 
tor is ligated as it comes through the deep 
fascia and the superficial vein is resected as 
much as is possible through the incision. 
Short saphenous ligations are done using 
a similar technic but the incision is made 
at the lower margin of the upper third of 
the leg posteriorly so as to catch the short 
saphenous as it passes through the crural 
fascia. Following the operation a dry 
dressing is placed over the wound and 
stockinette bandage is applied to the 
extremity reaching from the toes to the 
groin. This aids in the collapse of the veins 
and promotes thrombosis. 

Postoperative Treatment. Walking is ob- 
ligatory from the day of the operation. 
This reduces stasis and the danger of 
embolism.®**!° The patient is usually dis- 
charged to full duty in about ten days to 
two weeks. He returns to the out-patient 
clinic the week following discharge where 
he is tested for sensitivity to sodium 
morrhuate by the injection of 14 cc. Follow- 
ing this, injections of 2 to 4 cc. are given 
at weekly intervals. A course of four to 
eight injections is generally sufficient. 

Injection of sclerosing solution at the 
time of surgery is not done, despite its 
widespread use in many clinics. The 
advisability of such a procedure is ques- 
tionable for the following reasons:"! (1) 
The occasional severe reaction following 
this type of i injection forces the patient to 
remain in bed. It is more important to keep 
the patient ambulatory than to hurry the 
sclerosing of the veins, for bed rest more 
than any other factor predisposes to 
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pulmonary embolism. (2) The few deaths 
reported following varicose vein surgery 
have been subsequent to injection of large 
amounts of sclerosing fluid at the time of 
ligation. (3) When perforating veins are 
excised, previous injection of the great 
saphenous may cause sclerosing solution 
to leak out into the lower wound and 
predispose to infection and sloughing of 
the wound. (4) To be effective the dose 
must be large. To avoid reaction from a 
large dose a test injection must be given 
first. This test dose may cause sufficient 
reaction to delay surgery and prolong 
hospitalization. 


STATISTICAL SUMMARY 


A total of 1,131 cases of varicose veins 
were seen as out-patients in the two years 
ending March, 1943. Of these only 340 were 
admitted to the hospital for study. Follow- 
ing more careful investigation 126 were 
eliminated as candidates for surgery, mak- 
ing a total of 917 rejected for surgery and 
214 operated upon. 

In the group of 214 patients operated 
upon, 206 had high saphenous ligation and 
of these 113 were bilateral; 106 cases had 
incompetent perforating veins, an inci- 
dence higher than that usually reported; 
seventy-five cases had one perforator and 
thirty-one had two, making a total of 137 
perforators in the entire series. Distribu- 
tion of the perforators was as follows: about 
the knee seventy-eight, short saphenous 
thirty-nine, upper leg twelve, and mid- 
thigh eight. 


COMMENT 


As can be seen, the criteria for selection 
of cases as outlined above was instrumental 
in eliminating 917 of 1,131 cases. For the 
proper treatment of Army personnel this 
is of major importance. Indiscriminate 
surgery in the rejected group would com- 
pound time loss, unnecessarily increase 
expense and aggravate postwar pension 
claims. 

The simple diagnostic maneuvers de- 
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scribed are sufficiently accurate to allow 
the localization of a high percentage of 
incompetent perforating veins. 

The surgical technic involving high 
saphenous ligation is well established. 
The simultaneous excision of incompetent 
perforating veins is equally important. 
The fundamental pathologic physiology is 
the same in each case, for the saphenous 
vein as it enters the femoral is itself a 
communicating branch. It is as necessary 
to prevent the back pressure through 
incompetent perforators as it is to prevent 
the back pressure through the incompetent 
saphenous. While this principle has been 
recognized, some*”*® have believed that 
satisfactory obliteration of the small in- 
competent perforators could be obtained 
by injection alone, either retrograde at the 
time of saphenous ligation or postopera- 
tively. This has not proved to be true. 
The perforators are by no means small. 
Recurrences have appeared despite numer- 
ous postoperative injections in_ which 
perforators have been disregarded or 
missed, and have uniformly responded to 
subsequent ligation of such perforators. 
Since perforators are found in almost 
50 per cent of the cases their adequate 
treatment cannot be minimized, and a 
definite plan for their obliteration must 
be included in any method of varicose vein 
management. Multiple incisions are no 
contraindication to their surgical excision. 
In less than 15 per cent of the cases were 
three incisions necessary, and in most two 
were sufficient. This method of combined 
ligation has in our experience prevented 
recurrence, shortened the period of treat- 
ment and lessened the total number of 
necessary postoperative injections. The 
average period of hospitalization has been 
13.3 days, a relatively short period for 
patients who are returned to full duty. 

Complications in this series were few. 
Two patients developed minor pulmonary 
infarctions following the development of 
postoperative thrombophlebitis in the oper- 
ated leg. These were treated with re- 
peated lumbar sympathetic blocks and 
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the usual supportive measures. There were 
seven minor wound infections in a total 
of 456 incisions and these occurred during 
a period when No. 2 chromic catgut was 
the only available suture material. There 
were no deaths. 


SUMMARY AND CONCLUSIONS 


1. Criteria for selection of cases suitable 
for surgery are presented for Army per- 
sonnel with varicose veins. 

2. Simple diagnostic maneuvers are de- 
scribed. 

3. An outline of surgical technic empha- 
sizes simultaneous high saphenous ligation 
and excision of incompetent perforating 
veins. 

4. The results in 214 operations are 
given. 

5. While the difficulties of follow-up in 
an Army Station Hospital make a long 
range evaluation of any series of cases 
impossible, the treatment outlined pro- 
vides an adequate, effective, and safe 
method for the handling of varicose veins. 
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TREATMENT OF BURNS* 
SYMPOSIUM 


Hans May, m.p. 
PHILADELPHIA, PENNSYLVANIA 


HE treatment of burns has undergone 

significant changes during the past 

two decades. Up to 1900, the treat- 
ment of burns was, more or less, a local 
treatment. Although laboratory studies 
were made and the significance of fluid loss 
and hemoconcentration (Baraduc, Tap- 
peiner) and changes of the morphology of 
the blood picture (Wertheim, Lesser) were 
known, these important facts were, as a 
rule, not followed up therapeutically. It is 
estimated that two-thirds of the patients 
who were burned died from shock and 
infection. In the beginning of our century, 
the general treatment started to receive 
more consideration and was under the 
influence of the toxic theory. According to 
the latter, toxic substances are released 
from the burned area, causing shock and 
toxemia (Bardeen, Wilms, Pfeiffer, Dale 
and associates, Cannon and Bayliss, Rob- 
ertson and Boyd). The toxic theory lost 
importance since Underhill and his associ- 
ates’ systematic investigation of the rdéle 
of fluid loss in burns (1921-1923). Since 
this time, the treatment of burns has gone 
through four significant phases. Each 
phase has added a definite improvement, 
with a lowering of the mortality rate and 
the lessening of suffering of the patient. 

In 1921, Underhill and his co-workers 
had the opportunity of treating twenty-one 
persons seriously burned in a theatre fire 
in New Haven. At the same time, they 
made important investigations of fluid loss 
and blood concentration following burns. 
Their investigations led them to the con- 
clusion that the clinical picture of toxemia 
developing in cases of burns is not due to 
absorption of a toxic substance derived 


from burned areas but due to hemocon- 
centration. The blood capillaries became 
injured from the heat and became perme- 
able; this results in a rapid pouring out of 
fluid on the burned surface and into the 
tissues, causing marked general edema of 
the affected part. The rapid and continued 
loss of fluid from the blood in cases of burns 
quickly induces a marked concentration 
of the blood. The condition of the patient 
depends on the amount of the concentra- 
tion. Underhill considered restoration of 
blood concentration of prime significance. 
His systematic treatment of burns con- 
sisted simply in the forcing of fluid by 
mouth, rectum, hypodermoclysis or intra- 
venous infusion. Restoration of normal 
blood concentration by adequate forcing 
of fluid was accompanied by marked 
evidences of improvement and the develop- 
ment of the usual sequels: delirium, uncon- 
sciousness, gastrointestinal disturbances, 
albuminuria, hemoglobinuria, of extensive 
burns were checked. Underhill and his co- 
workers later confirmed the clinical findings 
by animal experiments. They also were 
able to disprove experimentally any possi- 
bility of absorption of toxins from the 
burned area. Underhill’s investigations 
were a remarkable step forward in the 
treatment of burns. For the first time, the 
important fact of fluid loss and hemocon- 
centration, although known before, was 
systematically followed therapeutically. 
The next important phase in the treat- 
ment of burns was the introduction of 
tannic acid by Davidson in 1925. No other 
treatment up to that time had reduced 
suffering of the burned patient and lowered 
the mortality as much as the tanning 


* Presented before the Philadelphia Academy of Surgery, October 12, 1942. 
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Fic. 1. A, girl, four years of age with third degree burns treated with triple 
‘7 dye. She received 700 cc. of plasma in 445 cc. of 5 per cent glucose and 6 cc. 
of eschatine upon admission and during the next twenty-four hours. She 
received 250 additional cc. of plasma on the second day. Her hematocrit 
reading was 52 per cent cells on admission and dropped to 48.6 per cent within 
thirty-six hours. Sulfadiazine was administered and five blood transfusions 
given, 150 cc. each, within the next three weeks. The eschar started to come 
off three weeks after admission. The patient now received daily saline tub 
baths and sulfallantoin solution and saline dressing. The condition of the 
patient after the eschar came off is pictured in Figure 1B. The first skin graft- 
ing operation was performed four weeks after admission (Fig. 1c.) Axilla and 
surrounding areas were grafted first. Second operation two weeks later, 
(Fig. 1p.) The third and fourth operation two weeks apart from each other 
covered all raw surfaces. The patient was discharged four and one-half 
months after admission. Fig. 1£ shows condition of patient six months later. 
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principle. According to the mortality 
statistics of the Bureau of Census, there 
were 8,083 deaths from burns in the United 


States in 1928, while there were 5,232 in 
1933. This decrease has followed the intro- 
duction of the tannic acid treatment by 
Davidson in 1925—1927.* This treatment 
was based on the toxic theory. Davidson 
used tannic acid to precipitate any toxin 
that may be formed in the burned skin 
and to prevent it from becoming absorbed. 
It is a subject of considerable controversy, 
however, as to whether this theory is true. 
The present concensus of opinion is that 
the main benefit of the tanning principle 
* Editorial. J. A. M. A., May 30, 1942. 


May—Burns 


JANUARY, 1944 


lies in decreasing the loss of fluid from the 
burned area, relieving pain, preventing in- 
fection, and diminishing autolytic changes. 


Fic. 1. For descriptive legend see page 35. 


The third important phase in the treat- 
ment of burns started with the work of 
Aldrich and Firor (1929-1932). Their 
theory was that infection is the major 
cause for the toxemia in cases of burns. 
These authors were impressed with the 
fact that, as proved by positive cultures 
from the burned area and positive blood 
cultures, there is enough obvious infection 
present in all large superficial burns to 
account for all symptoms and physical 
signs exhibited by the patient. Their con- 
ception was that a burn is a large open 
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surgical lesion bathed in a virulent pus. 
Aldrich believed that the value of tannic 
acid lay in the formation of an eschar over 
a practically sterile burn, and the sealing 
of the burn which prevented fluid loss and 
contamination. In looking for an antiseptic 
substance to combat infection in cases of 
burns, Aldrich and Firor chose gentian- 
violet because of the bactericidal and 
bacteriostatic action of this dye. They also 
found that it not only was a specific against 
gram-positive organisms, but also had 
another beneficial quality: the dye reacted 
with the burned skin superficially to form 
a light, tough, flexible eschar. Furthermore, 
while tannic acid may damage the surviv- 
ing epithelial islands, gentian-violet did not 
do it. The action of gentian-violet, how- 
ever, is weak against the gram-negative 
organisms; therefore, Aldrich went one 
step further in devising a mixture of three 
aniline dyes: crystal-violet, brilliant green, 
and neutral acriflavine, known as triple 
dye, which is specific against the gram- 
positive organisms as well as against the 
gram-negative ones. Thus, Aldrich’s and 
Firor’s work pointed out for the first time 
the serious complications of infection in 
cases of burns. Since that time, various 
other treatments based on the infectious 
theory were devised, particularly since the 
dawn of the sulfonamide era. Sulfonamides 
administered by mouth have become almost 
a routine treatment in cases of burns. 
The local application has been advised by 
Pickrell and others. Pickrell sprays 3 per 
cent sulfadiazine in 8 per cent triethano- 
lamine, which forms gradually an eschar 
over the burned area. It takes, however, 
four days with hourly spraying the first 
day, every two hours the second day, 
every three hours the third day, and every 
four hours the fourth day before an exchar 
is formed. Gower treats fresh burns with 
scarlet red bandages and moist sulfanila- 
mide dressings. Cod liver oil as a dressing 
is also highly recommended by Lohr and 
others. Hardin, in reviewing the literature 
on that subject enumerates the following 
advantages: The oil is sterile and bacteri- 
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cidal; it is stimulating to granulation and 
epithelization; it accelerates liquefaction of 
the dead tissue; it produces a beneficial 


Fic. 1£. For descriptive legend see page 35. 


local and systemic response, and it acts ° 
also as a protective layer between the 
lesion and the dressing. 

The fourth phase in the treatment of 
burns started with the introduction of 
plasma infusions. It was known before 
Underhill’s and his co-worker’s investiga- 
tions that the fluid which escapes from the 
burned area was not merely water. Tap- 
peiner (1881) pointed out that death from 
burns is due to hemoconcentration from 
loss of plasma and he was one of the first to 
advise the infusion of serous fluids. It was 
not until much later that his advice was 
appreciated, mainly through the investi- 
gations of Underhill and co-workers, Bla- 
lock, McIver, McClure, Harkins, Elman, 
Scudder, Moon, Lee, Elkinton, Wolff, 
Rhoads, Black and others. Normally, 
fluid is kept from leaking through the 
capillaries by the osmotic pressure of the 
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plasma proteins against the capillary blood 
pressure. If, as in burns, the capillaries 
become injured and permeable plasma 
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colloidal properties. Whole blood trans- 
fusions are recommended less, since they 
may increase the cellular constituents of 


A 


B 


Fic. 2. a, contracture of right axilla from extensive burn. A 
strip of normal skin is visible between arm and chest. To 
correct the contracture, the binding scar is incised along 
the median border of the strip of normal skin; the con- 
tracture is reduced and the large defect resulting from 
reduction is covered with a thick split graft. B, same pa- 


tient six months after operation. 


escapes from the circulation, this results 
in reduction of the osmotic pressure within 
the capillaries. If, in such a state aqueous 
solutions are injected, the plasma proteins 
become diluted to a concentration that 
makes it impossible to hold the fluid given 
intravenously or by other means into the 
blood stream. In other words, in severe 
burns the more aqueous solutions are 
administered, the more fluid is poured out. 
What is needed is the replacement of the 
lost plasma. Weiner, Rowlette and Elman 
were among the first to stress the impor- 
tance of replacing the lost plasma by 
plasma infusions, they also recommended 
the intravenous use of acacia due to its 


the blood that already has a high cell 
concentration. Elkinton, Wolff and Lee 
state that the capillary permeability with 
continued loss of plasma in burns lasts 
from thirty-one to forty hours. During this 
period, excessive hemoconcentration may 
be prevented by small repeated plasma 
transfusions. After the capillaries have 
regained their impermeability to protein, 
the deficit of plasma protein may be cor- 
rected quantitively by a large plasma 
transfusion. The amount of plasma re- 
quired is calculated by a formula based on 
hematocrit values, plasma protein concen- 
tration and body weight. In order to 
decrease capillary permeability, or at 
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least to shorten its duration, the same 
authors recommend intravenous adminis- 
tration of adrenal cortical extracts, which 
have been used in the treatment of trau- 
matic shock by Swingle and co-workers, 
Heuer, Andrus and others. The results 
of this procedure are, however, question- 
able. Thus, plasma transfusions have be- 
come a life-saving measure in severe cases 
of burns. As to the method of preparation 
of plasma, the work of Thompson, Ravdin, 
Rhoads and Frank; Strumia, Wagner and 
Monaghan; Scudder; Mahoney; Kingsley 
and Howland may be consulted. 


CLASSIFICATION OF BURNS 


Thermal burns are usually classified 
according to penetration. A 

The first degree burn, combustio ery- 
thematosa, is characterized by an ery- 
thema of the skin from enlargement of the 
dermal vessels due to paralysis of their 
nerves. 

The second degree burn, combustio 
bullosa, is characterized by formation of 
blisters between the epidermis and the 
corium. 

In third degree burns, combustio es- 
charotica, the entire epidermis is destroyed. 
The eschar is hard and insensitive, brown- 
ish or black; the vessels are thrombosed, 
the surrounding parts exhibit burns of 
first and second degree. 


CLINICAL PICTURE. 


The clinical picture of a burn depends 
mainly upon the extent of the involved 
area. Minor burns cause only local reac- 


tion: extensive burns, however, cause gen- ere 

: : Fic. 3. A, contracture of right axilla and elbow 
eral reaction which ney. i through the joint after third degree burn of right arm, chest, 
following stages: primary. shock, secondary abdomen and back. A tube flap was prepared 
shock, acute toxemia, septic toxemia, heal- for correction of the extensive contracture of 


the elbow joint from the left thoraco-epigastric 
region (the right side was scarred). B, the flap 


ing or death. 


Shock. Shock, in general, is divided into was transplanted using the left wrist as a car- 
primary and secondary shock. Primary rier. Contracture of right axilla was corrected 
' : with ‘‘z-operations.” Note length of flap on 

shock is the collapse which follows the flexor region of elbow joint two years after the 


trauma immediately, and is probably due operathan: 
to pain and to various other reflexes and 
psychological factors; it is usually not of 
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serious consequence. Secondary or trau- 
matic shock is the circulatory collapse 
that follows one hour after the injury and 
is characterized by pallor, cyanosis of lips, 
cheeks, and extremities, cold, moist, sweaty 
skin, rapid, thready pulse, rapid, shallow 
respiration, restlessness, nausea, vomiting, 
falling blood pressure, subnormal tem- 
perature, increased hematocrit and leuco- 
cytosis. In cases of burns, as in any other 
traumatic cases, primary and secondary 
shock may merge imperceptibly into each 
other. 

Toxemia. The well known syndrome of 
toxemia follows extensive burns within 
the first three or four days, if the patient 
survives the secondary shock. There is no 
agreement as to the nature of toxemia. 
The fact that it can occur or persist after 
the capillaries have regained their imper- 
meability would exclude hemoconcentra- 
tion as the sole cause; absorption of toxic 
substances and infection may also play a 
role. Vomiting is the first evidence of 
beginning toxemia. It is soon followed by 
a typical syndrome which is characterized 
by mental and physical disturbances. The 
patient becomes restless, complains of 
thirst and pain, at times Is delirious; he is 
unable to retain food, temperature rises 
and remains high, and the condition soon 
assumes a septic character. Pulse and 
respiration are frequent. The tongue is 
dry; the blood pressure may remain 
normal. The leucocytes are markedly in- 
creased (25,000 and more). The urine is 
scanty and concentrated, albumin and 
acetone may appear. Hemoconcentration 
with a rapid increase in the hematocrit 
readings, although present early, may 
reach its peak at the onset of the toxic 
stage. Blood chlorides and plasma proteins 
are reduced, blood sugar and nitrogen ele- 
vated. This picture of toxemia may last 
from one to two weeks. Then, if the patient 
survives, the patient’s mental and most of 
the physical disturbances clear up. How- 
ever, there may remain an elevated tem- 
perature and pulse, marked leucocytosis, 
and evidence of secondary anemia and 
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hypoproteinemia until the greater part of 
the raw surfaces have healed. 

Infection, as already mentioned, is partly 
responsible for the toxemia syndrome. 
But, it may recur at a later date, days or 
weeks after the symptoms of acute toxemia 
have disappeared. The symptoms and 
findings of the septic toxemia (Wilson) 
resemble those of any other surgical sep- 
ticemia. The prognosis is grave; fatal signs 
are apathy and semi-consciousness. Blood 
pressure drops, pulse becomes thready, 
respiration accelerated and shallow, vomit- 
ing, diarrhea, clonicity, coma, collapse, and 
a marked rise in temperature precede the 
fatal issue. 


TREATMENT OF BURNS 


Treatment of Extensive Burns. The 
treatment of extensive burns can be di- 
vided into an immediate and late treat- 
ment. The immediate treatment consists 
of combatting shock, toxemia and infec- 
tion. The late treatment consists of cover- 
ing of the raw surfaces and correction of 
contractures. 

Immediate Treatment. Almost every pa- 
tient with extensive burns exhibits more 
or less evidence of shock, which must be 
treated first before proceeding with any 
local treatment. Everything should be 
done to combat shock and everything 
should be avoided that would increase it. 
Pain is relieved with an injection of mor- 
phine. The clothes are removed with the 
least disturbance to the patient. The 
burned area is wrapped in sterile sheets. 
The foot of the stretcher or bed is elevated; 
the patient is wrapped in warm blankets, 
heaters, such as hot water bottles, etc., are 
placed around him. Inhalation of oxygen 
may be of value. While this is being car- 
ried out, the most important measure to 
combat shock is prepared and adminis- 
tered: restoration of blood volume by 
continuous intravenous infusion of plasma 
and 5 per cent dextrose in distilled water. 
If plasma is not available, transfusion of 
whole or citrated blood may be substituted, 
or gum acacia or dextrose alone. Of drugs 
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Fic. 4. A, contracture of left axilla. The contracture was 
due to three bridle scars which were broken up by “z- 
operations.” The “‘z”’ of the anterior web has been out- 
lined in Figure 4A. B, six months after operation, 
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to combat shock, only adrenal cortical 
extract, known as Eschatin, (5 to 10 cc. 
injected intravenously every six hours, or 
Percortin, 2 to 4 cc. injected intramuscu- 
larly every four hours) may be of value. 
Even in those cases which do not exhibit 
evidence of severe shock, plasma trans- 
fusions and administration of adrenal 
cortical extracts should be given for the 
purpose of combatting fluid shifting and 
hemoconcentration. Only if there is evi- 
dence that shock is controlled, may local 
treatment be instituted. 

Any burned area must be considered as 
a surface wound and treated as such. 
Rigid asepsis must be carried out. The 
patient is placed on an operating table 
which is covered with a sterile sheet. The 
operating room personnel is prepared as 
for any aseptic operation. After an injec- 
tion of morphin or under light anesthesia 
if necessary the cleansing and débridement 
is done as follows: Oil or grease, if it had 
been used as a first aid treatment, is 
removed with ether or benzene. The entire 
burned area is gently washed with soap 
and water and rinsed with saline solution. 
The area is now draped with sterile sheets, 
all blisters are opened, and the loose, 
necrotic skin is removed. Then the entire 
area is flushed with copious amounts of 
warm normal saline solution and dried, if 
possible, with a hair dryer. The entire 
burned area is treated with the “sealing” 
methods or by open drainage. Since the 
introduction of plasma infusions to com- 
bat fluid loss the ‘“‘sealing”’ methods have 
lost popularity. 

Tannic Acid Treatment. Tannic acid 
silver nitrate, as recommended by Bett- 
man, has several advantages as contrasted 
with tannic acid alone. The main advan- 
tage is the fact that coagulation can be 
accomplished in minutes, while hours are 
necessary if tannic acid alone is used. A 
freshly made 5 per cent tannic acid solu- 
tion is applied with cotton swabs to the 
burned area. The surface dries quickly. 
Following this, a 10 per cent silver nitrate 
solution is applied in the same manner, 
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causing immediate coagulation. This pro- 
cedure is repeated until a satisfactory 
eschar is obtained. After twenty-four 
hours, freshly formed blisters are opened 
and treated in the same manner. Tannic 
acid treatment when correctly carried out 
according to rules laid down by Davidson 
himself and such men as Penberthy and 
McClure, who were closely associated with 
him, and Bettman, gives good results. 
Serious arguments have, however, arisen 
recently against its use, of which the de- 
structive nature of the tannic acid against 
surviving epithelial islands (Cannon and 
Cope, Hirschfeld) and the inflexibility of 
the eschar are the most important ones. 

Triple Dye Method. The formula of 
triple dye is crystal violet 1 per cent, 
brilliant green, 14 per cent, neutral acri- 
flavine 14 per cent dissolved in distilled 
water. The triple dye is sprayed over the 
dried, burned surface. The eschar is now 
dried again with a hair dryer, followed by 
another layer of triple dye, which is dried 
again. Usually, by that time, a thin, 
flexible eschar is produced and analgesia 
is obtained. Any blisters developing later 
on are treated in the same way. 

Vaseline Gauze and Compression Dressing 
Method (Brown, Koch, Mason, Allen, 
Siler and Reid, Cope, Cannon). With the 
injured surface cleansed as completely as 
possible it is smoothly covered with a few 
layers of fine meshed gauze impregnated 
with petrolatum. Such gauze is easily 
prepared in strips three inches wide and 
twelve inches long and sterilized in a 
porcelain basin provided with a well fitting 
cover. This dressing does not adhere to 
the raw surface as does a coagulant crust; 
it does not fix tissue and it still permits 
drainage of serum and exudate into the 
dressings outside it. Koch’s instructions 
are: 

“Over the petrolatum gauze is laid a 
half dozen layers of flat, dry, sterile gauze, 
over this a mass of gauze fluff and over the 
fluff, mechanic’s waste or sea sponges so 
as to provide under the retaining bandage 
a resilient covering that produces an even 
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pressure over the injured extremity or 
the burned surface but does not cause 
constriction. 

“The dressing and compression sponges 
are held in place preferably with an elastic 
bandage such as stockinet. This is partic- 
ularly advantageous if the burn involves 
the trunk.” 

Burned limbs are immobilized with 
splints. This primary dressing is changed 
after twelve to fifteen days and then at 
regular intervals of twenty-four or forty- 
eight hours with removal of any adherent 
tissue that can be cut away without causing 
pain or bleeding. This treatment pursues 
the same purpose as the tanning principle: 
covering a large, open wound which has 
been changed from a contaminated to a 
clean wound with an occlusive dressing to 
check the danger of infection; secondly, 
checking consistent loss of serum from the 
burned area and into the tissue by pressure 
dressings. 

The advantage of this treatment as con- 
trasted with the tanning principle lies in 
its quicker and simpler application, open 
drainage and quicker preparation of the 
area for skin grafting. 

After the application of the local treat- 
ment, the patient is placed under a thermo- 
regulated heat cradle; the intravenous 
infusion is kept running at a speed of about 
40 to 60 drops per minute. Hemoconcen- 
tration and plasma protein levels are 
determined every six hours. The amount 
of plasma administered intravenously de- 
pends upon the degree of the hemoconcen- 
tration. The desired amount is calculated 
according to formulas, such as recom- 
mended by Lee and his co-workers, 
(Wolff, Elkinton, Rhoads), who based the 
treatment of burn shock upon a quantita- 
tive basis. This formula takes the body 
weight, the plasma protein level and the 
hematocrit level into account. A simple but 
not as accurate method of calculating 
plasma dosage in burns was devised by 
Harkins: Give 100 cc. of plasma for every 
point the hematocrit is above the normal 
of 45. This formula does not take the exist- 
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ing plasma protein level into account. 
Plasma is administered until the hemato- 
crit value remains around 50 per cent cells 
and the plasma protein level around 6 Gm. 
per cent. When laboratory facilities are 
not available, the amount of plasma to be 
given is calculated according to the extent 
of the burned body surface (Harkins). 
According to Berkow’s evaluation of sur- 
face area of the body, the percentage of 
the burned area is estimated—head-neck 
6 per cent, upper extremities 18 per cent, 
trunk 38 per cent, lower extremities 58 per 
cent—and 50 cc. of plasma should be given 
for every per cent of the body surface 
affected by a deep burn. The formula 
roughly estimates the entire amount of 
plasma that will be necessary; one-third 
of this amount should be administered dur- 
ing the first two hours; one-third the next 
four hours, and one-third the next six 
hours. 

Sulfanilamide orally or intravenously 
administered is strongly recommended; the 
oral administration may be impossible due 
to vomiting. 

Further treatment consists of improving 
the patient’s general condition and if the 
tanning principle has been used careful 
watching of the eschar for any evidence of 
infection. If tannic acid is used, it may 
be difficult to locate the infected area. 
Drilling of the eschar in various places may 
be necessary. If the infected area is found, 
the eschar must be dissected away. If triple 
dye is used, the eschar becomes soft and 
moist over the infected area and can easily 
be removed with scissors. 

If no infection intervenes, the eschar is 
allowed to stay until it comes off by itself. 
In second degree burns, the coagulum peels 
off in several weeks, leaving an epitheli- 
alized red, dry, skin surface beneath. This 
process may be speeded up by application 
of compresses soaked in hypertonic saline 
solutions. Hypotonic saline solutions are 
not recommended, since they may lead to 
absorption of autolytic material and toxic 
symptoms. In third degree burns, the 
coagulum peels off in some places, leaving 
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a granulating surface behind, and re- 
mains in other places. The remaining 
eschar is covered with hypertonic solution. 
Daily baths in hypertonic solution are 
recommended. If the open drainage princi- 
ple is used, the sloughing areas are débrided 
on changing each dressing. 

Late Treatment. Whenever indicated, 
skin grafting should be done as soon as 
possible. If a granulating surface is left— 
as in every third degree burn—it should be 
skin grafted. The quicker epithelialization 
is brought about, the less will be the degree 
of contracture. Brown and McDowell, in 
a recent monograph, give an excellent 
description of the healing process of the 
burned surface. However, it must be re- 
membered that skin grafts will take only 
on pinkish, flat, healthy looking granula- 
tions. If the granulating area is chronically 
infected and the granulations are sluggish, 
hypertrophic, and gray, the healing process 
should be stimulated by general and local 
measures before skin grafting can be 
successful. Frequent blood transfusions 
until the hemoglobin is well above 55 per 
cent, administration of vitamins and tron 
in a high caloric diet are paramount. Daily 
saline baths, exposure to sunlight or ultra- 
violet rays stimulate not only the local 
but also the general condition. The granu- 
lating area may be treated with local 
application of sulfonamide drugs (not more 
than 15 Gm. daily), together with wet 
dressings such as hypertonic saline solu- 
tions, Dakin’s solution, or sulfallantoin, 
(Koerber and associates and others). I 
found the latter solution particularly 
valuable in hastening liquefaction of dead 
tissue and stimulating the growth of 
healthy granulations. Or ointments may 
be used such as cod liver oil ointments, 
scarlet red, etc. Application of zinc peroxide 
has been recommended for those granula- 
tions which tend to bleed (Altemeier and 
Carter). Most important is the application 
of a pressure dressing to counteract edema 
and to prevent the granulations from 
becoming edematous. If, in spite of all 
measurements, the granulations remain 
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edematous and boggy, skin grafting should 
be started nevertheless. The host area 
should be sprinkled with sulfanilamide, 
which does not interfere with the “take”’ 
of the graft (Converse). If, in spite of these 
precautions the grafts do not take, thin 
split grafts about the size of a thumbnail— 
so-called “‘island grafts’”—should be used, 
or seed grafting may be attempted. How- 
ever, if granulations are pinkish and 
healthy, the transplantation of a large, 
thick, split graft is the preferred type. 
Those regions which tend to contract, such 
as the flexor surfaces of the extremities or 
the junctions of limbs and trunk should be 
covered first. A several-stage procedure 
may be necessary; the same donor areas 
may be used several times. As many as 
four times, grafts have been taken from 
the same area. If contractures have already 
developed, they should be corrected as 
soon as possible (May). 

Treatment of Extensive Burns of Face, 
Hands, Feet, PerineumandGenitalia. These 
areas deserve special consideration. No 
coagulant should be used for burns in these 
regions; a coagulant on the fact, particu- 
larly around the eyes and mouth, is uncom- 
fortable for the patient; at hands and feet 
It may constrict circulation, and at the 
perineum and genitalia, it harbors infec- 
tion. After thorough débridement, the 
burned surfaces are covered with an oint- 
ment such as sulfanilamide ointment in 
combination with cod liver oil or Foille, 
which due to its analgesic effects is rec- 
ommendable, (Hamilton, C. B. Owings, 
Personal Communication) or boric oint- 
ment. The face is then covered with fine 
meshed gauze. Deep burns of the eye- 
lids tend to contract the eyelids and to 
evert them, causing an ectropion; sutur- 
ing the eyelids together may counteract 
contraction. 

The fingers and toes are best treated 
individually to prevent adhesions. Each 
finger is wrapped in fine meshed gauze in 
which the ointment is incorporated. The 
entire hand is then wrapped in surgical 
gauze; the hand, including the arm, is 
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placed on a padded splint and immobilized; 
the splint is kept elevated. The dressings 
are changed every two days. They are 
soaked off in saline baths. In third degree 
burns, early skin grafting is necessary. 
Perineum and genitalia may be treated 
with ointment and covered with mesh 
gauze. The vulva, however, and anal 
regions are best treated with gauze soaked 
in antiseptic solution such as merthiolate 
and others. Frequent changings are neces- 
sary to prevent infection and avoid ad- 
herence of the gauze to the burned area. 
Treatment of Minor Burns. Minor burns 
may be called burns of less than 5 to 10 per 
cent body surface. In most instances, they 
can be treated ambulatory, unless the 
location of the burned area is such as to 
require hospitalization. They usually do 
not require any general treatment, but the 
relief of pain by administration of a seda- 
tive. In first degree burns, application of 
antiseptic and analgesic ointments, such as 
Foille, or butesine picrate is recommended. 
The latter is an excellent analgesic, but 
should be used with caution, i.e., not 
repeatedly, since it may cause toxic symp- 
toms. Second and third degree burns 
require débridement and the application 
either of an antiseptic analgesic ointment, 
or application of a coagulant. If the latter 
is used, triple dye is preferred for the flexi- 
ble properties of its eschar. The burned 
area should be protected with sterile 
dressings; application of splints may be 
necessary; ultimate treatment does not 
differ from that of extensive burns. 
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SKIN AS A SOURCE OF SYSTEMIC INFECTION 


I. W. m.p. 
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the blood stream, form a focus in the 

body and give rise to local and 
systemic symptoms (Schottmueller). For 
the successful treatment of sepsis the 
location of the primary focus is of the 
utmost importance. In this communication 
the skin as a primary focus of systemic 
infection will be discussed. 

Since the advent of sulfachemotherapy, 
the mortality in cases of sepsis has been 
immensely reduced. Chemotherapy, how- 
ever, does not eliminate the necessity of 
locating the primary focus because in 
many instances the removal of the primary 
focus Is actually life-saving and necessi- 
tates a minimum of chemotherapeutic 
application. In other instances the eradi- 
cation of the primary focus prevents the 
establishment of a secondary focus which 
either immediately or remotely, may cause 
serious sequellae. 

In order that the skin may serve as a 
portal of entry, there must be an inter- 
ruption in its continuity. The skin, particu- 
larly the exposed parts, is subject to 
injury, which frequently occurs among 
workers who handle sharp tools in such 
occupations as meat-cutting, skinning, 
stone-cutting. Ordinary skin conditions 
such as acne vulgaris, dermatophytosis or 
impetigo, may occasionally harbor virulent 
bacteria, which in turn may enter the 
blood stream and cause sepsis. 

It is rather remarkable that a small 
furuncle or carbuncle may completely 
heal and leave in its trail bacteria in some 
distant tissue of the body, which later 
may constitute a secondary focus of 
infection. 

One may wonder why the skin is not 
the cause of general sepsis more frequently. 
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The outstanding reason is. the strong 
specific tissue immunity of the skin. This 
has been demonstrated by innumerable 
experiments. Clinical appreciation of this 
fact is substantiated by the following 
observations. Most infectious and con- 
tagious diseases characterized by exan- 
thema endow the afflicted individual 
with permanent immunity. Thus, in scarlet 
fever, measles, small pox, typhoid and 
typhus, there is no recurrence after recov- 
ery. On the other hand, in infectious or 
contagious diseases without skin manifesta- 
tions, such as diphtheria or pneumonia, 
recurrences are not rare. Cases of syphilis 
without exanthema of the skin in the 
secondary stage are more likely to develop 
tertiary cerebrospinal or vascular involve- 
ment, which explains the unawareness of 
a primary syphilitic infection in many 
patients who present themselves with 
cerebrospinal or vascular lues. The physi- 
cian usually states that the patient denied 
lues. The patient is actually ignorant of 
the fact that he had a primary infection 
because he failed to show any skin mani- 
festations which might have caused him 
to seek treatment, and thereby prevent 
the hazardous tertiary incurable lesions. 
Further evidence of the importance of the 
skin in serving as a protective mechanism 
against infection, are the local Schwartz- 
mann phenomenon, and the fact that both 
sensitization and desensitization of disease 
are exercised through the medium of the 
skin. 

However, local tissue immunity may at 
times be unable to resist the extraordinary 
virulence of the invading organism; so 
that a small interruption of continuity of 
the skin may be followed by serious 
systemic infection almost immediately. 
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There are two groups of bacteria which 
cause systemic infection. The septicemia 
group is caused most often by staphy- 
lococci, less often by streptococci, and 
occasionally by the gas gangrene group of 
organisms. The toxin producing organisms 
are represented mainly by Clostridium 
tetanus and occasionally Bacillus anthrax. 


STAPHYLOCOCCIC SEPSIS 


Staphylococcic sepsis, according to clini- 
cal manifestations, may be divided into 
five groups: 

1. Slight or No Visible Injury of Skin 
with Fulminating Fatal Sepsis. A Reactive 
Type. The patient has severe chills, 
hyperpyrexia, and even delirium, very 
frequently positive blood culture of Staph- 
ylococcus aureus hemolyticus. Most often 
leucopenia and a marked shift to the left 
is present. Not infrequently tmmature 
white cells and large numbers of myelo- 
cytes are found in such abundance as to 
make it impossible to differentiate it from 
aleukemic leukemia, except by a study 
of the bone marrow. The tongue is dry 
and parched. Death often follows in 
forty-eight hours. The physical examina- 
tion is almost entirely negative. Post- 
mortem examination shows cloudy swelling 
of the liver, heart and kidneys, and most 
of the capillaries are filled with thrombi. 
This form of sepsis has been termed 
cryptogenetic because the focus of infec- 
tion cannot be located. It is due to the 
fact that there was complete lack of 
immunity. 

2. Demonstrable Local Lesion, Removal 
of Local Lesion Preventing Fatal Sepsis. 
This can best be illustrated by the follow- 
ing case: 


A girl of nineteen suddenly developed chills 
and very high temperature (in the era preceding 
the use of sulfa drugs). On examination, the 
only evidence of infection was a slight dis- 
coloration of the little finger. Roentgen 
examination of the phalanges was negative. 
However, because of the local infection and 
violence of systemic symptoms, amputation 
of the terminal phalanx was deemed essential. 
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At operation an infected thrombus was found 
in the vein which was ligated. Postoperatively, 
for one or two hours, the patient had chills 
and marked elevation of temperature. For two 
days, blood cultures showed a number of 
colonies of Staphylococcus aureus hemolyticus. 
On the third day, the temperature subsided, 
and within four or five days after operation 
the patient recovered. 


Certain areas of the skin, namely, neck, 
lips, nose and eyelids, when infected give 
rise to sepsis more often than other parts 
of the body. This is due to the fact that 
in these regions more direct communica- 
tions with the veins exist such as the 
maxillary veins, the occipital and ophthal- 
mic veins and the cavernous sinuses. When 
an infected thrombus lodges in one of 
these veins, severe systemic symptoms will 
result, frequently with fatal termination. 
However, in this era of effective chemo- 
therapy with sulfa drugs or with the 
promising penicillin and gramacidin, those 
lesions inaccessible to surgical interven- 
tion may be remedied. 

3. Local Focus of Skin with Minimal 
Local Symptoms Causing Invasion of Lungs. 
Staphylococcus aureus septicemia may 
manifest itself as a systemic infection 
with multiple metastatic purulent foci, al- 
though the primary focus is not discernible. 


Such a case was that of a physician, age 
forty-five years, who complained of pain in the 
throat, with high temperature but no throat 
exudate. On the second day he developed 
diffuse abdominal pain. Physical examination 
revealed marked tenderness over McBurney’s 
point, but no rigidity or rebound tenderness. 
The leucocyte count was high, with 85 per 
cent polymorphonuclears. It was suspected 
that the patient had an acute appendicitis, 
and he was removed to the hospital. However, 
operation was delayed because of the absence 
of rigidity and muscle spasm, and the high 
temperature. After twelve hours there were 
definite signs of pneumonia over the right base. 
Blood culture showed, within twenty-four 
hours, a large number of colonies of Staphylo- 
coccus aureus hemolyticus. The diagnosis was 
evidently staphylococcemia with a metastatic 
focus in the lungs, and was Jater confirmed by 
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the expectoration of large quantities of pus 
containing Staphylococcus aureus, and by 
the presence in the chest of encapsulated areas 
of cloudy effusion. The aspirated fluid likewise 
contained Staphylococcus aureus. The entire 
course of the disease, which was three months, 
was characterized by continuous high tempera- 
ture and severe thoracic pain. Improvement 
was gradual and eventual recovery complete. 
Treatment was symptomatic, aspiration of the 
purulent fluid and numerous blood transfusions, 
since sulfachemotherapy was not yet known. 
It was subsequently disclosed that several 
weeks before the acute illness, he had an infec- 
tion of the toe with moderate lymphangitis 
of the leg and swollen glands in the groin. 


4. Secondary Invasion of Endocardium. 
Secondary invasion of the endocardium 
is one of the most serious complications of 
staphylococcic infection of the skin. If the 
septic endocarditis is acute, fatal termina- 
tion occurs within five days, at most 
within two weeks. In cases in which the 
staphylococcic endocarditis is subacute, 
the condition is likewise fatal, but the 
patient may linger for eight to ten months 
before succumbing. In all cases of subacute 
endocarditis there must have been a 
previously diseased valve. 


An illustrative case is that of a young man 
in the midtwenties, who had a chronic rheu- 
matic valvular lesion and diffuse eczema of the 
skin. When admitted to Beth Isreal Hospital, 
he had moderate elevation of temperature, 
slight anemia, no enlargement of the spleen 
and no petechiae. Because of the skin lesions 
subacute bacterial endocarditis was suspected. 
After several blood cultures, a few colonies of 
Staphylococcus albus were recovered,—a find- 
ing thought to be due to contamination. With 
the administration of sulfathiazole because 
of persistently elevated temperature, the blood 
culture became negative. Three weeks later, 
when the temperature was normal and the 
blood cultures had been continuously negative, 
the patient was about to be discharged from 
the hospital under the impression that the 
sulfathiazole had had a curative effect, or that 
the staphylococcus had actually been a 
contaminant. Two days prior to the supposed 
date of discharge, blood culture was again 
repeated, and a large number of Staphylococcus 
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aureus hemolyticus colonies were recovered. 
Despite the continued use of sulfathiazole the 
patient developed multiple petechiae, embolic 
manifestations of the spleen, and succumbed 
two months later. Autopsy was not obtained. 

Another example of metastatic foci arising 
from a non-discernible primary focus, is that 
of a physician, aged thirty-eight years, who 
developed chills, high temperature and vague 
abdominal pains, cough without expectoration, 
and physical signs of bronchopneumonia. 
Staphylococcus aureus hemolyticus was found 
on blood culture. At the end of four weeks he 
developed staphylococcic endocarditis, and 
succumbed a few days later. Postmortem 
examination showed multiple abscesses of the 
lungs, kidney, brain and heart, with ulceration 
of the mitral valve. The primary focus could 
not be determined. 


In most cases of this type it is reasonable 
to assume that some minor skin infection, 
such as dermatophytosis, can be the 
initial lesion responsible for the virulent 
infection. We have encountered one case 
with the primary focus of infection in the 
external meatus of the ear, and another 
in the peri-anal region. 

5. Sepsis from a Reactivated Dormant 
Focus. The bacteria enter the blood 
stream from the primary focus in the skin 
and are deposited in some distant part 
of the body where they may give rise to 
infection, constituting a secondary focus. 
The most common examples are staphylo- 
coccic carbuncle of the kidney, and para- or 
perinephritic suppuration occurring weeks 
or months after a minor staphylococcic 
infection of the skin. The staphylococcus 
has a specific predilection for the cortex 
of the kidney; the more severe the septic 
infection, the greater the renal damage. 
Hence multiple miliary abscesses of the 
kidney are usually found which are the 
immediate responsible factors for fatal 
termination. If the staphylococcic infection 
of the skin is mild in its local expression, 
only superficial lesions of the kidney may 
result, constituting a locus minoris resis- 
tancia ready to flare up when the individ- 
ual is debilitated. It should be emphasized 
that whenever a patient develops chills 


= 


450 American Journal of Surgery 


and elevation of temperature plus moder- 
ate anemia, vague abdominal symptoms 
and tenderness over a loin, even to a 
slight degree, thought should be given to 
the possibility of a carbuncle of the kidney 
resulting from a hematogenous infection 
where the primary source has been a minor 
skin lesion. X-ray examination may aid 
in the differential diagnosis. Through the 
independent studies of the late Edwin 
Beer,! and of Lipsett,? flat films of the 
abdomen with special attention to the 
region of the kidney may give significant 
early information. Both authors found in 
peri- and paranephritic infection, oblitera- 
tion of the psoas muscle and scoliosis 
of the spine with the concavity toward the 
affected side. However, we have encoun- 
tered two cases in whom these x-ray signs 
were conspicuously absent, causing undue 
delay in surgical intervention. Such ex- 
periences must be borne in mind. In peri- 
or paranephritic infection and carbuncle 
of the kidney, the blood culture is almost 
invariably negative. 

There is a group of cases occurring 
in children or young adults in which 
the staphylococcus has gained entrance 
through the skin and the organism de- 
posited in the bones. The bacteria have 
remained dormant until trauma, even of 
a minor degree, serves as an exciting cause 
in producing osteomyelitis. Such patients 
may have an onset with severe systemic 
symptoms, chills, high fever, delirium, and 
local signs of tenderness only on deep 
pressure. At this time x-rays are entirely 
negative. Within twenty-four hours, the 
local swelling increases markedly and the 
pain becomes excruciating in character. 

Because we are fortunate to have the 
use of sulfa drugs, active chemotherapy 
should be instituted even before local signs 
make the diagnosis obvious. 

In these cases, blood cultures are in- 
variably positive. Of great clinical impor- 
tance is the presence of staphylococcic 
cervical osteomyelitis of one or more 
vertebrae from the third cervical, down. 
A minor exciting cause may activate the 
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dormant bacteria and give rise to symp- 
toms. The onset is sudden, with high 
temperature, chills, severe occipital head- 
aches radiating down the spine. There is 
marked local tenderness over the cervical 
vertebrae. This condition is erroneously 
diagnosed as meningitis. However, lumbar 
puncture is always negative. X-ray exam- 
ination does not as a rule reveal the lesion. 
But if the clinical picture is borne in mind 
early surgical intervention is the only 
means of saving life. A delay of a few days 
will result in fatal perimeningeal abscess, 
or invasion of the cervical cord, with 
resulting bulbar death. 


STREPTOCOCCIC INFECTIONS 


Streptococcic infection originating in 
the skin is rare. It is usually secondary to 
a primary focus in a mucous membrane, 
or in a viscus. However, in cases of strepto- 
coccic infection originating in an inter- 
ruption in the continuity of the skin, the 
local reaction is sufficiently violent to 
cause severe local infection and suppura- 
tion, so that systemic invasion can be 
checked by proper treatment. 


Several years ago we saw a case at the Beth 
Israel Hospital, of a twenty-seven year old 
woman who was admitted with evidence of 
septicemia, Streptococcus hemolyticus having 
been recovered in the blood culture. The 
primary focus was an infection around the 
umbilicus. The patient was not mentally fit 
to give a history of the origin of the infection, 
but it is most likely that the streptococci 
entered the blood stream through this primary 
infection. Postmortem showed streptococcic 
endocarditis and miliary abscesses of the heart 
and kidneys. 


Streptococcic skin infections can give 
rise to rapidly progressive septicemia from 
an infected hair follicle of the skin. Also, 
streptococcic furuncles or carbuncles es- 
pecially on the neck, may be a primary 
focus for septicemia. A common source of 
streptococcic sepsis through the skin is 
seen after punctured wounds acquired 
during surgical operations by the surgeon, 
and by the pathologist when performing 
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an autopsy. Such infections may give 
rise to severe local reaction, and some- 
times to multiple abscesses of the kidney, 
myocardium and septic endocarditis. In 
streptococcic skin infections it is not 
uncommon for multiple metastatic ab- 
scesses to occur in the muscles of the 
abdomen, gluteal muscles or gastroc- 
nemius. In contradistinction to staphylo- 
coccic sepsis, lung abscesses are extremely 
rare in streptococcic sepsis. 

Treatment. With the advent of the 

present chemotherapy, the prognosis in 
the non-fulminating cases of sepsis has 
become very much better. It may be 
roughly stated that both in staphylococcic 
and streptococcic sepsis, the mortality has 
dropped from 65 to 100 per cent, to be- 
tween 8 and Io per cent. 
_ There must be early and vigorous ad- 
ministration of the sulfa drugs. The initial 
dose, if the patient does not vomit, should 
be 2 to 3 Gm. orally and the same dose 
to be repeated in four hours. This should 
be followed by 1 Gm. every four hours, 
daily, until four days after the symptoms 
have abated. The usual precautions should 
be taken of examination of the blood and 
the urine. Crystal formation in the kidneys 
can be minimized by the intake of alkalies 
and large draughts of water. 

Most observers have found that sulfa- 
thiazole acts best bacteriostatically on 
the staphylococcus, whereas sulfapyridine, 
sulfanilimide and sulfadiazine act best 
on the streptococci. If the patient does 
not respond sufficiently to the particular 
sulfa drug that is being given within a 
period of twenty-four hours, the drug 
should be replaced by one of the other 
sulfa preparations. 

Sometimes, where we desire a fast high 
blood concentration, or if there is vomiting, 
intravenous administration of the sodium 
salts of sulfathiazole or sulfadiazine should 
be given. 

Despite the efficacy of sulfa therapy, a 
suppurating focus, if accessible, must be 
surgically eradicated. 

In severe cases it is necessary to main- 
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tain the fluid and electrolytic balance by 
intravenous administration of saline and 
glucose. Blood transfusions should be 
given when indicated. 

Sera, vaccines, toxoids and_bacter- 
iophage, which at best were of very doubt- 
ful value, are at present in the background 
since the use of sulfa drugs. 

Particularly for staphylococcic sepsis, 
penicillin promises to be a useful drug. 


TETANUS 


Because of the war, this disease must be 
discussed in greater detail. Tetanus is 
caused by a spore-forming anaerobic organ- 
ism introduced into traumatized skin. It 
has been experimentally demonstrated 
that tetanus spores injected in tissues 
under aseptic conditions do not grow. 
Recent experiences in the present conflict 
have shown slight wounds, that were 
directly covered with gray wool for padding 
purposes, in some instances became in- 
fected with tetanus. Other sources of 
infection have been contaminated catgut 
and intramuscular injections. As is well 
known, tetanus organisms are present in 
the soil, and a common inhabitant of the 
intestines of domestic animals, particularly 
horses. 

One of the most commonly accepted 
theories today is that tetanus toxin is fixed 
by the central nervous system tissues. This 
fixed toxin then becomes altered, and the 
altered toxin causes death by respiratory 
paralysis. It is, therefore, necessary to 
institute treatment before a lethal dose 
of the toxin becomes fixed by the tissues 
of the central nervous system. From this 
it follows that with the detection of the 
earliest possible sign of the disease, treat- 
ment must be vigorously instituted. 

The most common early symptom Is 
trismus with pain in the angle of the jaw 
and muscles of the neck. This progresses to 
the familiar facial expression known as 
risus sardonicus. Within twenty-four hours 
in the severe cases, and in the milder cases 
between forty-eight hours and four to five 
days, reflex spasms set in. This consists of 
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a sudden spasm of the jaws and trunk, into 
tonic contraction. The back and chest be- 
come arched (opisthotonus), or the trunk 
may be bent forward (emprosthotonus), or 
laterally (pleurosthotonus). The patient 
may die in one of these reflex spasms due 
to respiratory failure. In severe~ cases, 
death usually occurs within five days. 
Survival beyond this is in favor of recovery. 
Those who recover are rarely left with 
sequelae. 

Treatment. When the diagnosis has 
been established, 50,000 units of anti- 
tetanic serum should be immediately 
injected intravenously. It is Firor’s® con- 
tention that this amount can adequately 
counteract any sublethal dose of tetanus 
toxin. If a lethal dose is present, any treat- 
ment is useless. Since the symptoms in a 
patient can be just as severe with a sub- 
lethal as well as a lethal dose, it is not 
justifiable to withhold prompt and ade- 
quate treatment. 

At the time of the intravenous injection, 
the area about the infection should be 
Injected with 10,000 units of antitetanic 
serum, in preparation for wide excision of 
the wound. One should wait an hour before 
operative treatment, so that the area 
around the wound is sufficiently saturated 
to neutralize the toxins in the operative 
area. 

Fifteen thousand to 20,000 units of 
serum can be given intrathecally or intra- 
cisternally. This route has been objected to 
recently because of experimental observa- 
tions. It has been shown that the introduc- 
tion of serum into these areas does not 
directly neutralize the toxins in the tissues 
of the central nervous system. The only 
route to these tissues is through the 
choroid plexus which can be reached only 
through the blood stream. The more direct 
route, therefore, would be the introduction 
of antitetanic serum intravenously. In 
addition, the intrathecal or intracisternal 
administration of serum may cause ser- 
ous meningitis that may aggravate the 
symptoms. 

For the control of reflex spasms 5 Gm. 
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of chloral hydrate per rectum may be 
used. Paraldyhyde 10 cc. to 40 cc. every 
three hours may be tried. Avertin has been 
found efficacious in dosage of 60 to 80 mg. 
per kilo of body weight. This controls the 
spasms for about six hours. It may be 
repeated a great many times, if necessary, 
with safety. 

Since the introduction of prophylactic 
immunization, the disease has become 
quite rare. Passive immunization has re- 
sulted in a more prolonged period of 
incubation, a greater number of cases 
showing only local tetanus, and a marked 
reduction in mortality. Passive immuniza- 
tion is effected by giving an intramuscular 
dose of 3,000 units. This can be repeated in 
ten days. 

At the present time, active immuniza- 
tion is practised. Three doses of alum 
precipitated toxoid may be used. The 
initial dose is 1 cc. subcutaneously. A 
similar amount is given one to three 
months later and a third similar dose one 
to three months after the second dose. 
Different time intervals are being tried 
out by the armed forces. Recent reports 
of active immunization against tetanus in 
this war show excellent results. 


GAS GANGRENE 


This condition is caused by gas pro- 
ducing organisms in wounded tissues, 
particularly muscles. The most common 
offending organism is the Clostridium 
welchii, with Clostridium septique and 
oedmatiens next in order of frequency. 

It is true that the gas gangrene producing 
organisms are inhabitants of the soil, and 
that contaminated soil was the direct 
source of infection in these cases. However, 
recent observations, both clinical and ex- 
perimental, have demonstrated that the 
infection is carried into the wound by the 
wounded wearing woolen clothing. All 
domestic animals harbor anaerobic organ- 
isms, but the sheep is the most important 
source of infection because its wool is used 
for clothing. Maes* did the following 
experiments to substantiate wool as the 


New Series Vou. LXIII, No. 1 


source of anaerobic infection. He took 
twelve samples of wool, cotton and silk, 
dry-cleaned and pressed half of each 
sample. Cultures were then taken from the 
cleaned and unprepared portions of the 
samples. In eleven out of twelve pieces of 
wool, anaerobic organisms were found. 
None were found in the silk or the cotton 
samples. 

Analyses of war experiences have shown 
that in World War 1, most of the cases 
occurred during cold weather when woolen 
clothing was worn. In the recent Spanish 
Civil War where one of us (I. B.) had 
occasion to see and treat a large number of 
wounds, extremely few cases of gas gan- 
grene were encountered. In China, in the 
Yangtze valley, where the soil is as richly 
manured as any land in the world, gas 
gangrene was uncommon. The same experi- 
ences were noted in Ethiopia. The common 
factor in the three countries mentioned 
above was the warm climate so that cotton 
clothing was worn. 

There has been a report® of seven cases 
of gas gangrene on board a ship where soil 
could be excluded as a factor. 

The predisposing factors are ragged 
penetrating wounds that severely damage 
muscle tissues, hematoma, or injuries to 
the vascular supply to the tissues. The 
buttocks, because they are easily con- 
taminated by feces, and the lower extremi- 
ties are the most common sites of gas 
gangrene. The upper parts of the body are 
uncommonly involved. Gunshot wounds 
of the retroperitoneal spaces that have 
traversed the rectum or colon are partic- 
ularly prone to gas gangrene infection. 

Symptomatology. In view of the fact 
that the gas bacillus causes hemolysis in 
vivo, the rapidly developing hemolytic 
anemia is explained and the peculiar 
discoloration of the skin, both locally 
and generally. The skin has a dirty-brown, 
yellow color, described as khaki colored, 
or it may even be blue tinged. The urine 
shows the characteristic color of methhemo- 
globinuria. The bacilli are sometimes re- 
covered in the urine. Despite the fact that 


Held, Busch—Systemic Infection 


American Journal of Surgery 53 


the organisms traverse the kidneys, there 
is slight or no damage to the kidneys 
except for an occasional pyelitis. Schoct- 
mueller and Bingold,® reporting on a large 
series of cases, found only two instances of 
diffuse nephritis resulting from gas bacillus 
infection. 

There is only a moderate temperature 
rise and chills are rare. The pulse rate is 
increased out of proportion to the tempera- 
ture. Exhaustion is marked. 

Locally there is an increase of pain in 
the wound. In the early stages, slight 
edema around the wound is present, and 
paleness rather than redness is the charac- 
teristic appearance. Crepitus may be 
present but this may be a misleading sign. 
The discharge from the wound may be very 
profuse and of mousy or musty odor. It is 
watery or rust colored. With marked 
progress of the disease in the muscle, the 
discharge has the characteristic rotten- 
meat odor. X-ray examination of the 
involved area may aid in the diagnosis, 
showing the presence of air. 

Bacteriologic examination of the wound 
shows the presence of organisms and these 
should be typed to determine the exact 
organism present in order to use the 
specific serum if possible. 

Treatment. Treatment consists of sur- 
gery, administration of antigas-gangrene 
serum and chemotherapy. Wounds should 
be opened widely, incisions being made 
parallel to the long axis of the limb. The 
deep fascia is cut transversely. All involved 
muscle must be excised until normal bleed- 
ing muscle tissue is reached. The process 
must be truly a débridement if good results 
are to be expected. In the fulminating 
type of cases, only an amputation may 
save the patient. 

Despite the controversy as to the effica- 
ciousness of serum therapy, one of us 
(I. B.) has seen excellent results with 
serum therapy. Therapy should be ade- 
quate; 80 to 100 cc. of polyvalent serum 
in 1,000 cc. of saline should be given by 
the drip method. If the type of organism is 
known, monovalent serum is given. The 
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dose can be repeated. In an established 
case 400 cc. of the serum can be given 
within the first four or five days. 

Of the sulfa drugs, sulfathiazole is the 
choice. Its action is best when placed 
into the wound at the time of operation. 
Experimentally, the use of concomitant 
oral administration does not seem to 
enhance the efficacy of the drug. 

There have been some excellent reports 
of x-ray therapy for the treatment of gas 
gangrene. Since there are some differences 
of opinion, it would be better to await the 
results of more extensive use of this type of 
therapy. 


ANTHRAX 


This condition is caused by the Bacillus 
anthracis, and is transmitted from her- 
bivorous animals to man, chiefly by goats, 
sheep, hogs and cattle. It, therefore, occurs 
chiefly in individuals whose occupations 
bring them in contact with these animals, 
such as stable workers, butchers, furriers 
and tanners. There have been numerous 
cases reported from infection through con- 
taminated shaving brushes. 

There are three portals of entry in the 
human being: The gastrointestinal tract 
is one portal of entry, but this is quite rare. 
The respiratory tract is another uncommon 
mode of entry. The broken skin is by far 
the most usual route of infection, and the 
exposed parts of the body such as the 
face, neck, hands and forearms are most 
frequently affected. The skin wound may 
be so slight as to escape detection. 

The incubation period varies from 
twelve hours to five days, with an average 
of about two to three days. The first sign 
is that of a flea-bite like lesion which soon 
becomes papular and is brownish in color. 
This is surrounded by an area of erythema. 
Marginal vesicles appear about the lesion 
and the area is surrounded by a non-pitting 
edema. The brown center becomes black 
and hard, extending to the dried crusted 
vesicles and into the depth. The vesicles 
at first discharge a clear, gelatinous-like 
fluid which contains the anthrax bacilli. 
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The discharge then becomes serosan- 
guineous in appearance. The lesion is not 
painful, in contradistinction to carbuncles 
caused by the pyogenic organisms. Itching 
is a characteristic sign. The regional glands 
are involved in the majority of cases. They 
are painful and tender. 

Systemic symptoms develop early, con- 
sisting of fever, fatigue and loss of appetite. 
In more severe cases, the systemic symp- 
toms are much more in the foreground, 
consisting of vomiting, extreme exhaus- 
tion, high temperature, headache, pain in 
the joints, very rapid pulse, cyanosis, and 
often bloody diarrhea almost simulating 
that of cholera. 

Treatment. The best results have been 
reported from the use of anti-anthrax 
serum and sulfa therapy. With proper 
treatment the mortality in cases of skin 
anthrax should be negligible. 

Serum therapy has been well established. 
Large doses of anti-anthrax serum should 
be given and the dosage controlled by the 
recession of edema which is the best yard- 
stick according to Gold.’ An initial dose 
of 200 to 500 cc. of anti-anthrax serum 
should be given intravenously and re- 
peated every twelve hours if the edema 
does not subside within eighteen to thirty- 
six hours. No serum should be injected 
about the local lesion. Persistently enlarged 
glands may be present even though the 
infection is under control. While pain and 
tenderness of the glands disappear early 
with successful treatment, persistent en- 
largement of the glands is no indication for 
further therapy. 

Of the sulfa drugs, Gold’ has found that 
sulfathiazole meets the requirements best. 
He gives an initial dose of 3 to 4 Gm. fol- 
lowed by 1 to 1.5 Gm. every four hours. 

Comparing the results of serum with 
sulfonamides, he has found that chemo- 
therapy has reduced hospitalization by 
slightly less than 50 per cent, and total 
disability by more than 50 per cent. If 
sulfa therapy does not control the edema 
within three days, shift treatment to large 
doses of serum. 
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SUMMARY AND CONCLUSIONS 


Attention has been called to the impor- 
tant role played by minor skin infections 
in the causation of sepsis. 

The systemic manifestations are those 
of septicemia, if caused by the staphy- 
lococcus, streptococcus or gas bacillus. 
The systemic symptoms are those of 
toxemia if the primary skin infection is 
due to tetanus or anthrax. 

Staphylococcic sepsis, in which the 
portal of entry was through the skin, has 
been classified into five groups. 

Streptococcic sepsis originating from the 
skin is rare. However, minor hair follicle 
infections, streptococcic furuncles or car- 
buncles, or streptococcic infections of a 
punctured wound of the skin acquired 
during the performance of a surgical 
operation or an autopsy, are the most 
common causes. 

Since the introduction of sulfa drugs, 
the management of sepsis has been very 
encouraging, with a marked reduction in 
mortality. 
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It has been pointed out that the pro- 
phylactic treatment for tetanus by active 
immunization has already yielded excellent 
results, so that in the armed forces, where 
active immunization is universally prac- 
ticed, the disease has almost disappeared. 

The modern accepted treatment of gas 
gangrene and anthrax have been described 
in detail. 
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REDUCTION AND AFTER-TREATMENT OF POSTERIOR 
DISLOCATION OF THE ELBOW 


WITH SPECIAL ATTENTION TO THE BRACHIALIS MUSCLE AND MYOSITIS OSSIFICANS 


Lyon K. Loomis, M.D. 
Resident in Orthopedic Surgery, Charity Hospital of Louisiana 
NEW ORLEANS, LOUISIANA 


OSTERIOR dislocation of the elbow 

is a very common injury. Over a 

period of seven years at Massa- 
chusetts General Hospital, Wilson’ re- 
ported elbow dislocation as the largest 
of any group of injuries of the elbow, 
exceeding even the common supracondylar 
fracture. 

Posterior dislocation is usually caused 
by a fall upon the outstretched hand caus- 
ing the elbow to become hyperextended. 
As hyperextension takes place, the ole- 
cranon process impinges against the ole- 
cranon fossa of the humerus and forces 
the lower end of the humerus past the 
coronoid process and through the anterior 
joint capsule into the brachialis muscle. 
Immediately following injury the patient 
usually flexes the elbow so that the surgeon 
first sees the elbow at an angle ranging 
from go to 135 degrees extension. There is 
usually a large amount of swelling about 
the elbow coming on within the first hour 
after injury. 

The most common complications at the 
time of the injury include fractures of the 
medial epicondyle, the head of the radius, 
the olecranon and the coronoid process. 
The elbow is frequently also displaced 
laterally or, less frequently, medially. 
These complications are usually seen at 
the time of the injury and reduced at that 
time. It is a later complication,—myositis 
ossificans—that is most troublesome, often 
not anticipated and very frequently mis- 
treated. Myositis ossificans is more com- 
mon in the brachialis muscle than in any 
other muscle of the body.’ It is also more 
common after posterior dislocation than 


any other elbow injury.*® Because of 
the frequency of new bone deposit in the 
brachialis muscle, this muscle should re- 
ceive the greatest amount of consideration 
in the reduction of posterior dislocation. 


ANATOMY 


The brachialis muscle is a large, fleshy 
muscle which originates from the anterior 
surface of the lower half of the humerus 
and inserts into the ulnar tuberosity and 
rough surface of the anterior coronoid 
process. (Fig. 1.) It is broad as it crosses 
the joint immediately anterior to the thin 
joint capsule, covering practically the 
whole joint and thus forming an important 
defense to the elbow joint.‘ Contrary to a 
common belief, the brachialis muscle does 
not form a tendon similar to the biceps 
but rather consists of both tendinous slips 
and muscle fiber bundles as it inserts. 
Many muscle bundles insert directly into 
the bone, especially the shorter fibers 
which originate lowest from the anterior 
and medial aspects of the humerus and 
insert on the proximal part of the rough 
surface of the anterior coronoid process. 
These muscle bundles lie directly anterior 
to the thin joint capsule. Thus, due to 
their anatomical position, they are espe- 
cially vulnerable in posterior dislocation. 

We have made cross-sections of the 
brachialis muscle in twenty different ca- 
daver specimens directly opposite the 
humero-ulnar joint and attempted to de- 
termine as accurately as possible the 
percentage of muscle and tendon at this 
level where injury is likely to be most 
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severe. Planimeter measurements show 
that an average of 3. 39 per cent of the 
muscle-tendon mass is tendon, the re- 
maining 96.61 per cent being the soft 
vulnerable muscle belly. This offers striking 
contrast to the biceps which is practically 
100 per cent tendon as it crosses the joint. 


PATHOGENESIS OF MYOSITIS OSSIFICANS 


Experimental production of posterior 
dislocation in the fresh cadaver specimen 
plainly shows the severe injury which 
affects the short fibers of the brachialis 
muscle. These muscle bundles are torn in 
their middle as well as many of the longer 
muscle bundles which are also torn and 
bruised. 

It is not hard then to understand the 
pathogenesis of myositis ossificans, for, 
as Leriche and Policard® have so adequately 
pointed out, the ideal factors necessary for 
heterologous bone production are present: 
(1) the torn and bruised fibers lose their 
blood supply and degenerate; also, an 
intramuscular hematoma is formed; (2) 
calcium is available from periosteal strip- 
ping about the joint capsule attachments. 
In the presence of these two factors, pre- 
osseous substance is laid down. 

The brachialis muscle is, therefore, a 
potential focus for new bone in every pos- 
terior dislocation and, although damage 
to muscle and periosteal stripping have 
already taken place at the time of injury, 
it becomes highly desirable to minimize 
additional trauma at the time of reduction. 


REDUCTION 


The usual method of reduction consists 
of extension and hyperextension of the 
elbow, followed by traction and flexion. 
It is thereby easy to secure a good bony 
reduction but only at the expense of the 
brachialis muscle. In reduction by this 
method, the ulna behaves as a second-class 
lever. As the elbow is extended to 180 de- 
grees with the coronoid process in the 
olecranon fossa which acts as a fulcrum, 
force exerted at the end of the ulna is 
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multiplied approximately ten times at the 
brachialis muscle. When the elbow is hyper- 
extended with the olecranon against the 


Fic. 1. The normal brachialis muscle is in a vul- 
nerable position, especially the short fibers 
which originate lowest on the humerus and 
insert most proximally on the ulna. 


posterior aspect of the humerus, there is 
roughly a five to one leverage system. A 
large amount of damaging stretch can 
thus be applied unthinkingly against the 
brachialis muscle. 

Reduction by extension and hyperex- 
tension is said to be necessary in order to 
unlock the coronoid process from the ole- 
cranon fossa. Actually the coronoid process 
is only locked when the arm is in complete 
or nearly complete extension, and it can 
much better be unlocked in such a case by 
flexing the elbow to go degrees. Advocates 
of extension and hyperextension have asked 
the question, “How can re-extending and 
re-hyperextending the elbow do any more 
harm to the brachialis muscle than was 
done at the time of the injury, assuming 
that the injury was produced by hyperex- 
tension?” The answer to this question is 
obvious when it is realized that rarely is it 
possible to obtain a reduction within an 
hour after injury. By the time the patient 
reaches the surgeon and x-rays are com- 
pleted, the elbow has changed. Marked 
swelling was present in all nineteen of our 
cases, even in those seen as early as one 
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hour following injury. Hemostasis in the 
muscle may be established by the time re- 
duction is attempted. It is, therefore, 


Fic. 2. Mid-sagittal section through the 
elbow showing the distance in inches re- 
quired for the muscle to stretch when re- 
duced by flexion. 


apparent that repetition of extension and 
hyperextension is likely to start new 
hemorrhage. Also, traumatized muscle 
fibers may be in spasm by the time reduc- 
tion is attempted so that the amount of 
extension and hyperextension which might 
have been harmless immediately after in- 
jury may be sufficient to damage further 
the spastic muscle fibers at the time reduc- 
tion Is attempted. Speed® pays tribute to 
this factor when he says that muscle 
spasm Is the greatest obstacle to reduction 
of posterior dislocation. 

We advocate reduction by flexion and 
traction of the elbow which in no way in- 
sults the brachialis muscle. (Fig. 2.) By 
this method the brachialis is relaxed as the 
arm Is flexed to go degrees and needless 
stretch from extension and hyperextension 
is avoided. (Fig. 3.) 

The exact method is in many ways 
similar to that of Bohler! and Crosby.’ 
The patient presents himself to the surgeon 
holding his arm and his elbow at an angle 
of go to 135 degrees extension, usually 
about 125 degrees extension. The arm is 
splinted at go degrees flexion with the 
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forearm in mid-pronation and analgesia 
given while x-rays are taken. If the diagno- 
sis of posterior dislocation is confirmed by 


Fic. 3. Mid-sagittal section through the el- 
bow showing the distance in inches re- 
quired for the muscle to stretch when 
reduced by hyperextension. 


x-ray, anesthesia is administered. General 
anesthesia is preferable although local or 
brachial plexus block may be used. The 
splint is removed and any lateral or medial 
dislocation is corrected. Strong traction Is 
then applied to the forearm, keeping the 
elbow at go degrees flexion. Countertrac- 
tion is furnished by an assistant who grasps 
the upper half of the humerus or the pa- 
tient may be strapped to the table using a 
heavy felt axillary pad. The forearm is 
kept in mid-pronation during traction to 
relax the pronator teres which is usually 
injured in posterior dislocation.’ The opera- 
tor uses both hands in applying traction, 
one hand being at the wrist and the other 
hand near the elbow. (Fig. 4.) Following 
traction the elbow is flexed to roughly 
70 degrees and maintained in flexion with 
one hand at the wrist while with the other 
hand strong pressure is exerted on the an- 
terior aspect of the lower humerus which 
accomplishes reduction. (Fig. 5.) It is 
important that the elbow be flexed beyond 
go degrees before pressure is exerted on the 
humerus, for in such position the coronoid 
process will not be fractured. (Fig. 2.) 


New Series Vor. LXIII, No. 1 Loomis—Dislocation of Elbow American Journal of Surgery 459 


AFTER-TREATMENT motion as early as two days following 
A review of the literature of the past injury. We do not believe in early motion. 
fifteen years reveals a tendency for the Whether new bone is laid down around 


Fic. 4. The elbow is flexed to go degrees to Fic. 5. The elbow is flexed beyond go degrees 


relax the brachialis muscle and traction is while pressure is exerted on the lower 
applied to the forearm in mid-pronation to humerus to avoid fracture of the coronoid 
relax the pronator teres. process. 


Fic. 6. With the elbow flexed beyond go Fic. 7. The completed unpadded cast is trimmed 


degrees the arm is placed in a posterior around the thumb and back to the proximal palmar 
plaster of Paris splint until swelling crease to enable the patient to use his hand. 
subsides. 


most part to immobilize the injury after the capsule or in the brachialis muscle, 
reduction in a position of hyperflexion for resorption of the excess new bone is greater 
two to three weeks. However, two papers*!! if the extremity is immobilized.* An under- 
have appeared during this time advocating standing of the pathogenesis of excess new 
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bone helps to clarify this statement. A 
mass of new bone in muscle is an obstruc- 
tion to normal muscle function. Normal 
muscle fibers adjacent to the calciferous 
deposit are repeatedly traumatized and 
offer new foci for more new bone formation 
if motion is allowed. The process is, there- 
fore, a vicious cycle which can only be 
interrupted by immobilization. Equally 
important is the maintenance of a good 
blood flow through the injured extremity 
since good circulation will also hasten the 
resorption of excess new bone.® 

With these two facts in mind, we have 
adopted the following treatment. After 
reduction of the posterior dislocation, a 
posterior plaster of Paris splint is applied 
with the elbow at about 80 degrees flexion, 
provided the radial pulse is satisfactory at 
this angle. (Fig. 6.) The forearm is placed 
in mid-pronation as previously mentioned, 
to relax the pronator teres. The injured 
elbow is elevated 45 degrees above the 
body level for at least forty-eight hours 
and the radial pulse checked frequently. 
At the end of a week if the swelling around 
the elbow has reached a minimum, a light 
unpadded plaster of Paris cast is applied 
with the elbow at the position of function 
(go to 110 degrees). The cast should extend 
from the axilla to the metacarpophalangeal 
joints on the dorsum of the hand and must 
be trimmed around the thumb and in the 
palm back to the proximal palmar crease. 
(Fig. 7.) The patient can thus carry out 
his work in most instances. A lightweight 
unpadded cast is essential as the patient 
will not use his arm with a heavy cast. The 
patient is advised to use his hand with the 
cast on, to carry out his occupation if 
possible and not to carry the arm in a sling. 
He is told to place the arm over the head 
and behind the back twenty times daily 
which prevents atrophy of shoulder mus- 
cles. Weekly visits are essential to make 
sure that these instructions are carried out. 
The cast is removed in three to four weeks 
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and x-rays taken for excess new bone in 
the brachialis muscle or around the capsule. 
If this is found, immobilization in plaster 
must be continued until the calciferous 
mass disappears. 

We have, therefore, attempted to meet 
the requirements for the resorption of 
excess new bone by providing a light 
unpadded cast which can be well molded 
to the arm, gripping the skin creases as well 
as the hairs of the arm. A good flow of 
blood is continually pumped through the 
injured extremity as the patient uses the 
hand. The functional advantages are many. 
When the cast is removed, there is little 
or no muscle atrophy; the hand grip is 
strong, the muscle tone and skin texture 
good. The elbow usually has 60 to go 
degrees range of motion upon removing the 
cast. Active motion 1s easily begun and 
there is less need for physiotherapy. All 
of our patients have carried out their 
occupations while wearing their casts and 
the economic advantages are thus evident. 
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ACUTE PERFORATED DUODENAL ULCER 


VeERNE G. BuRDEN, M.D. 
Attending Surgeon, St. Joseph’s and Fitzgerald-Mercy Hospitals 
PHILADELPHIA, PENNSYLVANIA 


HE ever present threat of perforation 

is a deadly menace to the patient who 

has a duodenal ulcer. The incidence 
of perforation is not known but it seems 
to have geographic variations. It is more 
frequent in England than in this country. 
A chronic duodenal ulcer may be present 
for eight or ten years and suddenly per- 
forate or perforation may be the first and 
only symptom. As yet, there is no explana- 
tion for this unusual behavior. There is 
very little assurance in the prevention of 
perforation by medical treatment. How- 
ever, perforation of a duodenal ulcer is 
extremely rare after gastroenterostomy 
because the original ulcer almost invariably 
heals. 

Acute perforation of a duodenal ulcer 
necessitates an immediate operation. There 
are no recognized reasons for delay. The 
obvious surgical procedure is closure of 
the perforation. Whether this should be 
supplemented by gastroenterostomy is a 
question on which there are different 
opinions. Statistics do not afford the 
answer. The figures for surgical mortality 
vary and depend on many factors; the one 
most commonly stressed is the interval 
of time between perforation and operation. 
Cultures of the peritoneal fluid in the early 
hours after perforation usually are sterile — 
probably the result of the action of hydro- 
chloric acid in the stomach. Later the cul- 
tures often show pathogenic bacteria and 
there is evidence of peritonitis. The nature 
of the contents of the stomach may or may 
not have a bearing on the virulence of the 
peritoneal process. Patients with duodenal 
ulcer usually have an abundance of free 
hydrochloric acid in the stomach but 
there is no available information as to the 
length of time required for ingested fluid 
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to be rendered free of bacteria by the 
action of the acid; or, for that matter, if 
it ever becomes sterile. It may be assumed 
that after a meal has been completely 
acted upon by the stomach the resultant 
mixture is sterile, but surely it is not un- 
common for food stuff to leave the stom- 
ach and enter the duodenum before the 
above process is complete. 

Casting theory and speculation aside, 
it stands as a fact, as in many other sur- 
gical conditions, the earlier the operation 
the lower the mortality. Without surgical 
help, these patients usually die of peri- 
tonitis, which is also the most common 
cause of death after operation. The opera- 
tive procedure may be accused of con- 
tributory negligence if a duodenal fistula 
or a subphrenic abscess occurs. No patient 
with acute perforation of a duodenal ulcer, 
regardless of delay or degree of peritonitis, 
should be denied the chance which only 
operation can offer. Surgery is subject to a 
multitude of human diversities. No two 
“‘cases”’ are alike. The mortality of an 
operation in a thousand reported cases 
may be 5 per cent but for the patient who 
dies it is 100 per cent. A competent sur- 
geon may encounter a series of fatalities 
because of uncontrollable circumstances 
and a tyro may have a number, large or 
small, of the same type of case without a 
death. After all, is it not true ‘that the 
surgeon when confronted by a problem in 
the individual patient is by duty bound 
to do the right thing at the right time and 
let statistics fall where they may? To do 
this requires, of course, training and experi- 
ence, and that which is more important, 
observant and thoughtful consideration of 
pathologic states and physiologic changes. 
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The mortality of operation in acute 
perforation, before twelve hours, should be 
under 10 per cent; after that interval it 
rapidly increases. Peritonitis is the most 
frequent cause of death even in those pa- 
tients who succumb after an early opera- 
tion. The peritoneal fluid is not always 
sterile in the first four or five hours after 
perforation and it is not always true that 
early operation means recovery. Death 
may be the result of subphrenic abscess 
and pulmonary complications. 

Is it not an obvious fact that all duo- 
denal ulcers are potential cases of perfora- 
tion? It is impossible to separate into 
clinical groups ulcers which will bleed, 
ulcers which will perforate, ulcers which 
will cicatrize and stenose, and those which 
will run a smooth uneventful prolonged 
course. There is no basis in fact for the 
assertion that bleeding ulcers do not per- 
forate. The natural history of duodenal 
ulcer is characterized by alternate healing 
and reactivation. Usually these phases 
correspond with clinical symptoms. Ulcers 
which have no tendency to heal do not 
show scar tissue. It is rare for the surgeon 
to expose a chronic duodenal ulcer with- 
out evidence of scar tissue. An exception 
is duodenitis in which a definite ulcer is 
absent. In the picture of an acute perfora- 
tion of the duodenum there is usually very 
little if any evidence of scar tissue to indi- 
cate the presence of chronic ulceration. I 
have no positive conviction that only 
acute ulcers perforate but in my experi- 
ence the findings at operation and the 
frequent absence of ulcer symptoms prior 
to perforation strongly suggest it. In not 
a few cases of duodenal ulcer the first 
symptom is either from perforation or 
hemorrhage. It is significant of an acute 
process that some patients experience 
a short preperforative period of one to 
three weeks in which the symptoms of 
ulcer are intense and constant and the 
usual methods of relief as by antacid pow- 
ders and diet are of no avail. In these 
patients perforation seems to be inevitable, 
but usually one is unable to foretell this 
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catastrophe. Medical treatment does not 
prevent, and I seriously doubt that it 
even reduces the incidence of perforation. 
There are authentic records of patients 
who have suffered a perforation while 
confined to bed under hospital treatment. 
One of my patients had an acute perfora- 
tion within a few minutes after a barium 
meal for an x-ray examination of his 
stomach. 

The effect of injury or strain of the 
abdominal wall as a cause of rupture of an 
ulcer has received occasional comment. 
One of my patients, a structural iron 
worker, had an acute perforation of a 
duodenal ulcer while he was holding a 
rivetting hammer against his abdomen. 
Of course, this may have been a coinci- 
dence and not cause and effect. However, 
there are many instances on record in 
which perforation followed so close upon 
muscular effort associated with lifting, 
cranking a motor and in some cases direct 
blows to the abdomen, that an etiologic 
relationship may not be unlikely. I suspect 
that the general concept of the process of 
perforation of a duodenal ulcer is a progres- 
sive erosion through the coats of the duo- 
denal wall until the protective covering 
on the peritoneal side becomes so thin 
that, like the blowout of a worn automo- 
bile tire, sudden explosive rupture occurs. 
Anyone who has given some thought to 
the appearance of a duodenal perforation 
at the operating table knows the utter 
fallacy of the above theory. The picture of 
the perforation is nearly always the same. 
It is not a tear nor is it a blowout. There 
is nothing about it to suggest physical 
force from without or from within. It is 
always a clean-cut rounded hole. A qui- 
escent or healed ulcer does not perforate 
nor rupture. The evidence indicates that 
acute perforation occurs only in an acute 
ulcer or in a chronic one which has under- 
gone acute exacerbation. The actual per- 
foration is the result of an active ulcerative 
process which usually is rather rapid from 
start to finish because one rarely sees pro- 
tective adhesions. 


| 


New Series Vout. LXIII, No. 1 


The recognition of an acute perforation 
of a duodenal ulcer is so easy that it is 
difficult to explain the long delay which 
often occurs before operation. Unlike the 
symptoms of acute appendicitis those of 
perforated ulcer are dramatic and faith- 
fully characteristic. I saw a patient within 
a few minutes after his ulcer perforated. 
He had severe upper abdominal pain and 
localized tenderness but rigidity of the 
muscles had not yet appeared. There was 
not the slightest indication of shock and the 
pulse and temperature were normal. At 
operation, less than two hours later, there 
was an opening about 1 cm. in diameter in 
the duodenum from which bile-stained fluid 
was pouring into the free peritoneal cavity. 
Within a short time after perforation the 
pain becomes agonizingly severe; it Is 
constant and without remission. At the 
same time there develops a rigidity of the 
abdominal muscles, more pronounced in 
the upper part, which is board-like and 
serves to splint and to immobilize the entire 
abdomen. In no other condition is there 
rigidity such as this; it is the most charac- 
teristic physical finding. The patient re- 
mains flat on his back and is afraid to 
change from this position. Vomiting is not 
common. Grunting respiration Is a charac- 
teristic symptom. A flat x-ray plate of the 
abdomen for detection of an air bubble 
under the diaphragm is said to be of diag- 
nostic importance. It has been my experi- 
ence in the surgical diagnosis of acute 
abdominal conditions that the more labora- 
tory aids are brought into use the more 
likely it is for confusion to replace clear 
thinking and the patient becomes the loser 
as the result of indecision and delay. There 
is one forgivable error in the diagnosis of 
perforated ulcer—acute perforative ap- 
pendicitis. After the lapse of a few hours 
the fluid from the perforation follows a 
natural drainage path as pointed out by 
Moynihan years ago, down the outer side 
of the right colon, over the region of the 
appendix and into the pelvis. In such cases, 
usually late, there is tenderness and rigidity 
over the area of the appendix and often a 
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tender pelvic mass by rectal palpation. 
Fortunately, these findings usually call for 
immediate operation. Once the abdomen is 
opened, the character of the peritoneal fluid 
noted and the appendix examined, the 
observant surgeon will readily recognize 
the situation and act accordingly; thereby 
no harm has come to the patient. 

Occasionally, one will see a patient ten 
or twelve hours after the onset of sudden 
and severe upper abdominal pain. At 
present he is sitting in a chair and he is able 
to walk about the room. The pulse and 
temperature are normal. The only com- 
plaint is epigastric soreness. Palpation of 
the abdomen detects board-like rigidity 
which is confined to the right upper quad- 
rant and firm pressure elicits deep tender- 
ness. It is difficult to convince him that he 
should submit to operation. Exploration 
reveals a perforated duodenal ulcer which 
has become loosely sealed to the under- 
surface of the liver. The attachment is so 
insecure that it lets go with the slightest 
manipulation and it is a great satisfaction 
to the surgeon that he is at once prepared 
to prevent an inevitable disaster. The 
above circumstances occurred in a patient 
upon whom I operated eighteen hours 
after perforation. He recovered promptly 
after closure of the perforation and a 
posterior gastroenterostomy, and has re- 
mained entirely well to date now eight 
years after operation. 

The method of anesthesia is of great 
importance but it has been consistently 
ignored or unrecognized in discussions of 
the subject. The anesthetist often has 
difficulty in maintaining a smooth anes- 
thesia with gas or ether, and in such 
Instances postoperative pulmonary com- 
plications seem to be more frequent. Of 
greater importance is the almost constant 
difficulty in obtaining relaxation of the 
abdominal muscles so that it becomes 
necessary for the surgeon to fight his way 
through guarded muscles and the can- 
tankerous annoyance of protruding ab- 
dominal contents. Under these conditions 
the handling of a grave surgical lesion 
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which requires impeccable technic may be 
an extremely difficult task. Is it not possi- 
ble that the above situation, not always 
conducive to tranquillity of mind and 
procedure, has had something to do with 
the oft repeated admonition that these 
patients are desperately ill, that only 
emergency treatment, namely, closure of 
the perforation is justified and that gastro- 
enterostomy subjects the patient to undue 
prolongation of the operation? Complete 
relaxation can be obtained with spinal 
anesthesia which I have used in these cases 
for sixteen years. Under its influence the 
field of operation is quiet, there is less 
traumatism to peritoneal surfaces; accurate 
technic is favored; the surgical procedure 
can be carried out in an unhurried manner 
and an additional fifteen minutes for a 
gastroenterostomy does not increase the 
operative risk. A patient with a perforated 
duodenal ulcer, other things being equal, 
stands as good a chance for recovery after 
forty-five minutes on the operating table 
as another similar patient who has been 
there only thirty minutes. Operations many 
times are prolonged by clumsy operating, 
unnecessary maneuvers, needless handling 
of tissues and failure to complete one 
technical detail before moving on to the 
next. In my experience spinal anesthesia 
has been more satisfactory than any other 
method and equally safe. 

The preoperative diagnosis usually is 
correct and the incision properly placed. 
When through error of diagnosis ( appendi- 
citis) the incision has been made in the 
right lower quadrant the true state of 
affairs is soon revealed. Remove the ap- 
pendix and close the incision; then make a 
separate incision in the right upper quad- 
rant. Occasionally, it may be wise to use 
the lower incision for the insertion of a 
drain. When the peritoneum is opened, the 
diagnosis is confirmed by the appearance 
of bile-stained fluid which contains flakes 
of plastic exudate and often small bits of 
food debris. In many instances gas bubbles 
are seen. The fluid should be mopped up 
with large moist gauze sponges or removed 
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by suction. The stomach is then pulled 
downward and to th patient’s right, 
handed to an assistant who holds it with 
a dry sponge and turns it toward the 
patient’s left. By this maneuver the site 
of perforation in the duodenum is freely 
exposed and the parts are under perfect 
control for closure of the perforation. 
Moist gauze pads should be judiciously 
placed to prevent further soiling of the 
peritoneum. During these manipulations 
one must be exceedingly careful to prevent 
the free fluid from gaining access to the 
space between the uppersurface of the liver 
and the diaphragm. This region is difficult 
to cleanse properly and methods for drain- 
Ing it are inadequate. The danger, of 
course, is the development of a subphrenic 
abscess. It is remarkable how quickly 
plastic exudate forms after a perforation 
of a duodenal ulcer; it is not uncommon to 
find the perforated part of the duodenum 
loosely adherent to the undersurface of 
the right lobe of the liver. Leakage from 
the opening rarely is completely checked 
but usually materially lessened, so that 
the spreading of peritonitis is temporarily 
halted and localized. I have never seen 
the great omentum taking part in sealing 
over the perforation. In many instances, 
on the other hand, it is not uncommon to 
expose a perforation which is as free as a 
leak in a rainspout and pouring forth fluid 
containing particles of undigested food 
which may be infested with bacteria. It is 
obvious that the interval of time between 
perforation and operation in the first 
instance is comparatively unimportant 
while in the latter it becomes the chief 
determining factor in prognosis. Such 
factors, and they are rarely mentioned, 
have a profound effect upon statistics and 
on the patient. 

Free perforation of a duodenal ulcer 
presents a characteristic picture at the 
operating table. Invariably there is a 
round pyunched out opening 5 to 8 mm. in 
diameter and about 2 to 4 cm. distal from 
the pylorus on the antero-superior surface 
of the duodenum. For a distance of 2 or 
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3 cm. around the opening the duodenum 
shows the grey pallor of inflammatory 
edema; its wall is much thicker than nor- 
mal and has lost its pliable, supple quality. 
Because of these local tissue changes 
sutures easily tear out. Infolding of the 
perforation is almost impossible and secure 
accurate closure as we would deem a 
necessity for an opening elsewhere in the 
bowel cannot be accomplished. 

With the duodenum adequately exposed 
and the perforation visualized, it is closed 
by three or four through-and-through cot- 
ton sutures which are placed longitudinally 
or transversely depending upon the ease of 
closure. Several pieces of nearby mesenteric 
fat or omental tabs are included by a third 
knot in the above sutures, thereby making 
the closure more secure against leakage. 
No effort is made to infold the perforated 
area and only one layer of sutures is used. 
Only enough is done toclose the opening be- 
cause too much suturing is likely to favor 
leakage and to weaken the closure. After 
the perforation is exposed and before the 
closure is made, it is my practice to clean 
out by the use of large moist sponges and 
suction all accessible free fluid. Large 
moist gauze pads are then placed around 
the area of perforation, a pad in the sub- 
hepatic space, another pad between the 
undersurface of the liver and the duodenum 
which serves to prevent contaminated 
fluid gaining access to the space between 
the liver and diaphragm, and another 
moist sponge is placed just above the 
duodenum. I believe that the proper dis- 
position of gauze in operations for per- 
forated duodenal ulcer is second in im- 
portance only to a similar precautionary 
measure in cases of acute perforated 
appendicitis. Too often, fatal peritonitis 
is man-made. A posterior short-loop gas- 
troenterostomy is now made. My reasons 
for doing a posterior gastroenterostomy 
are based on the following personal con- 
victions. A duodenal ulcer is a local mani- 
festation of disturbed physiology of the 
stomach; acute perforation of the ulcer is 
a complication and not a cure of the 
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disease. Closure of the perforation alone 
may save the patient’s life but he is left 
in a state of potential danger of another 
perforation. The high rate of recurrence 
of duodenal ulcer after local excision cer- 
tainly does not support the theory that 
perforation cures the ulcer. On the other 
hand, the rate of recurrence of ulcer in 
the duodenum following gastroenterostomy 
is very low. At least two-thirds of the pa- 
tients who have had a simple closure of an 
acute perforation experience symptoms 
indicative of recurrence of the ulcer. Does 
the addition of gastroenterostomy increase 
the operative risk? I believe that the opera- 
tion in competent hands actually is a safety 
measure so far as the immediate condition 
is concerned. Certainly the additional 
fifteen minutes does not increase the risk, 
so that, the only factor of danger would 
be some technical error in the operation 
itself. The performance of gastroenter- 
ostomy affords definite protection to the 
recently sutured opening in the duodenum. 
Under the best conditions this closure is 
not secure. The resumption of traffic over 
the weakened and partially devitalized 
area immediately after suture and the 
added physiologic distention resulting from 
forceful ejection of contents from the 
stomach make the margin of safety very 
narrow from the standpoint of leakage. In 
cases of death from peritonitis or from 
subdiaphragmatic abscess after simple clo- 
sure of a perforated ulcer, is it not prob- 
able that leakage at the suture line of 
closure has been at fault? The necessity of 
a gastroenterostomy should not depend 
upon any apparent narrowing of the lumen 
of the duodenum incident to closure of the 
perforation. After the inflammatory edema 
has subsided and healing has occurred it 
will be found, as it usually is at subsequent 
operations, that the duodenal lumen is 
entirely adequate. I believe that the 
making of a gastroenterostomy will pre- 
vent or lessen the dangers described in the 
preceding remarks. I have known of 
several instances in which duodenal fis- 
tulas followed simple closure of a perfora- 
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tion although I am not prepared to say 
that the complication would have been 
prevented by a gastroenterostomy. It is 
reasonably certain that for a varying 
length of time after closure of an acute 
perforation there is more or less physiologic 
or anatomic obstruction to the emptying 
of the stomach. I have performed gastro- 
enterostomy in five patients for recurrence 
of duodenal ulcer several years after simple 
closure of an acute perforation. In these 
cases the duodenum and pylorus were in- 
separably adherent to the undersurface of 
the right lobe of the liver, thereby consti- 
tuting a mechanical fault as far as the func- 
tion of the pylorus was concerned. Without 
attempting to separate the adhesions, a 
careful inspection revealed inflammatory 
changes with evidence of the presence of 
active duodenal ulceration. Is it not prob- 
able that by sealing the duodenum to the 
undersurface of the liver nature had done 
more than the surgeon to close the perfora- 
tion and to prevent a spreading peritonitis? 
At any rate the mechanical derangement 
of the pyloric region of the stomach inci- 
dent to this condition even in the absence 
of active duodenal ulceration would be a 
sufficient reason for the making of a gastro- 
enterostomy. Then, too, it is possible for 
this mechanical derangement of the pylorus 
actually to favor the recurrence of duo- 
denal ulceration. The patient with a duo- 
denal ulcer has a constitutional disorder of 
the function of the stomach which will 
continue to form ulceration in the duo- 
denum regardless of whether the ulcer is 
perforated or surgically excised. In a small 
percentage of cases, this constitutional 
defect favors the formation of an ulcer in 
the stoma of the anastomosis when the 
gastroenterostomy has failed in its primary 
purpose, namely, the control of excessive 
gastric acidity. 

It is a well known fact that slow, pin- 
point perforation of a duodenal ulcer rarely 
gives rise to spreading peritonitis. The 
slowness of the leakage permits ample time 
for the formation of protective adhesions 
to nearby structures. Usually, these pa- 
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tients have had a duodenal ulcer for years 
and then rather suddenly the mild inter- 
mittent symptoms of ulcer are replaced by 
constant localized epigastric pain. It may 
be severe but it is never so acute as when 
free perforation has occurred. There is no 
board-like rigidity of the abdomen, only 
localized tenderness. Gastric retention and 
vomiting may be present. Does not this 
situation call for urgent surgical relief? 
Would it be sound surgical judgment to 
separate the adhesions which seal the 
perforation to the undersurface of the liver 
and then to close the perforation and let it 
go at that? I believe that nearly every sur- 
geon would leave the local condition 
strictly alone and consider the situation 
an ideal indication for the making of a 
gastroenterostomy. If gastroenterostomy 
is indicated for this kind of perforation, 
why should it not be equally applicable in 
the case of acute free perforation? It seems 
to me that the only logical reason for the 
omission of gastroenterostomy in the case 
of acute perforation is the alleged risk 
incident to the prolongation of the opera- 
tion, especially in the presence of advanced 
peritonitis. The omission of gastroenter- 
ostomy may be justifiable on the grounds 
of expediency, but imperfect postoperative 
results are likely to follow in 40 to 60 per 
cent of the patients. In this group there 
will be instances of second perforation and 
the majority will require gastroenter- 
ostomy because of the persistence of the 
symptoms of duodenal ulceration. These 
events will carry their own risks and 
mortality figures. After all is said and 
done, gastroenterostomy in spite of its 
faults, failures and misuses remains the 
most satisfactory method of treatment in 
properly selected cases of duodenal ulcer. 
This is true because it insures nature’s 
own control of the vicarious acidity of 
hypersecretion which amounts to a con- 
stitutional fault in the ulcer bearing pa- 
tient. This fault of gastric chemistry Is 
part of the patient’s makeup and as such 
is intractable and persistent. To ignore 
this tenet in the treatment of a perforated 
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duodenal ulcer is to invite recurrence: The 
present state of development of surgical 
technic demands in the case of the patient 
with perforation not only that his life be 
saved by closure of the perforation but that 
his future be relieved of the anxiety and 
ill health incident to the lesion which 
originally laid him low. 
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from the surrounding territory. Many 
patients have died of peritonitis in spite 
of drainage but I do not know of any 
instance in which death from peritonitis 
has been attributed to the failure to insert 
a drain. There are fewer indications for the 
suprapubic drain than there are for a drain 
through the operative incision. A word of 


TABLE I 
| 
| | Operative Procedure 
| 
Duration 
| . 
of Per- enter- | d Ppen- | Drainage 
foration | ostomy | | 
1 |D. W. 33 | M | * | | Spinal 
3 \J. K. 22 | M | $hrs. | bs | Spinal | 
4 59 | M | 14hrs | | Spinal | 
g 32 | M | 4 hrs ; | Spinal | 
6 |S. F. 42 | M | 6hrs. | bg | o Spinal | 
7 IC. B. 30 | M | 6 hrs. o | Spinal | 
8 iR. B. 33 | M | 8 hrs. | | Spinal | 
9 |J. F. 34 | M | Spinal | 
10 |G. B. 49 | M | 4ghrs Spinal | 
11 |M. A. 30 | M hrs | Spinal 
12 |T. B. 38 | M | 18 hrs. o Spinal 
13 W. F. 46 | M | 5 hrs. Spinal | 
14 |J. W. 18 F | 12 hrs | Ether | 
sg WJ. X. P. 47 M | 5 hrs Spinal | 
16 jE. S. 19 M | to hrs Spinal | 
17 |J.Mc.A.| 43 M | 7hrs Spinal | 
18 M. 33 M | 14 hrs Spinal | 
ig |E. P. 24 M | 8 hrs. o Spinal 
* = yes 
oO = no. 


The matter of drainage after operation 
for acute perforation cannot be settled by 
statistical study, nor can rules of procedure 
be laid down. Usually the insertion of a 
drain does no harm, but that does not con- 
stitute a reason for using it. If one is 
uncertain about the security of the closure 
of the perforation and has not done a 
gastroenterostomy, the use of a drain may 
be a safety procedure. There is always 
peritoneal contamination in these cases 
but if one must use a drain on this basis, 
where should it be placed? Bear in mind 
that a drain only serves to form a sealed- 
off outlet to which there are no tributaries 


warning should be said regarding the 
placement of the drain when it is used. To 
place the end of the drain, whether it be 
of the cigarette type or a plain rubber tube, 
down to and possibly in contact with the 
site of the closed perforation in the duo- 
denum is a dangerous procedure because it 
favors or may actually incite leakage from 
the suture line. I suspect in many cases in 
which an apparent laudable purpose has 
been served by the drain, so that the 
surgeon could point with pride to his justi- 
fiable practice, that if the truth were 
known there would have been no drainage 
or leakage if the drain had been omitted. 
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SUMMARY 


This report is based on a personal experi- 
ence with nineteen patients who were 
operated upon for acute perforation of a 
duodenal ulcer. Closure of the perforation 
and posterior gastroenterostomy was done 
in all and in twelve the appendix was 
removed. Drainage was used in only two 
cases. There was one death. This patient 
who was admitted in a state of shock five 
hours after perforation and operated upon 
at once died twenty-four hours later. 
The youngest, and only female in the 
group, was a girl of eighteen years. This is 
not a selected group but one which contains 
all cases of acute perforated duodenal 
ulcer which have come under my care in 
the past fifteen years. 

Many perforated duodenal ulcers be- 
come sealed temporarily to the under- 
surface of the liver, thereby preventing for 
a time widespread contamination of the 
peritoneum. 

Acute perforation is the result of an 
acute ulcerative process in either a recent 
or an old ulcer. The perforation is caused 
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by erosion (acid) and not by rupture from 
increased pressure. 

The operation of choice should be 
closure of the perforation and posterior 
gastroenterostomy. The closure is made 
by three or four through-and-through cot- 
ton sutures re-enforced by several nearby 
fat tabs. Do not infold; do not use a 
purse-string suture. 

Except in the presence of advanced peri- 
tonitis, gastroenterostomy is advisable 
because (1) perforation does not cure the 
ulcer. Simple closure is followed by recur- 
rence of ulcer in 40 to 60 per cent of the 
patients and in others the stomach may 
have motor difficulty from fixation of the 
pylorus to the undersurface of the liver. 
Gastroenterostomy is the best safeguard 
against recurrence and motor dysfunction 
of the stomach. (2) It protects the sutured 
area of perforation against tension and 
leakage. (3) It does not increase the 
operative risk. 

When the appendix is readily accessible, 
it should be removed. Spinal anesthesia is 
recommended except in the presence of 
shock. Drainage is rarely indicated. 
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REPAIR OF URINARY BLADDER HERNIATION 


ALFRED H. JAson, M.D. 
Attending Surgeon, Adelphi Hospital; Director of Surgery, Brooklyn Home for the Aged 
BROOKLYN, NEW YORK 


NE of the most difficult varieties of 
() hernia to repair is that in which 
the minor or major part of the 
content is a protruded bladder wall. This 
may be either of the primary or the second- 
ary form. 

The chief objective in the surgical correc- 
tion hereinafter described is, manifestly, a 
permanent cure. 

Hernia of the bladder was first referred 
to by Abulcasis in the twelfth century, and 
by Guy de Chauliac (1363). The latter 
surgeon described the technic of the pas- 
sage of a catheter as an aid in diagnosis. 
The first recorded case was that of G. D. 
Sala, of Padua (1620). Plater (1550) also 
described a bladder hernia. 


INCIDENCE 


Urinary bladder hernia is either a com- 
plication or an integral part of an inguinal 
hernia. Various statistical studies reveal 
an incidence of 1 to 3 per cent, but in my 
experience it is at least 10 per cent in 
patients over fifty years of age with in- 
guinal hernias of even moderate size. 

In recurrences following inguinal hernio- 
plasties some surgeons give a percentage 
as high as 25.5. 

In 1935, | summarized my views regard- 
ing this subject, to the effect that the so- 
called recurrences after operations for 
inguinal hernia are not, as a rule, true 
recurrences which reveal a definite re- 
formed sac, but are more frequently either 
a return of the condition imperfectly 
repaired or a postoperative incisional in- 
guinal hernia. In either instance the 
protruding structure is frequently the 
bladder. Incisional hernias occur m an 
older age group with poor musculature 
and obesity; this must be borne in mind 
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at the first surgical procedure as re-opera- 
tion usually produces another so-called 
“recurrence.” 

The fundamental cause, in the past, was 
timidity on the part of the surgeon to open 
the bladder protrusion and also failure to 
analyze the anatomic basis for the condi- 
tion, which, in reality, was present prior 
to the first attempt at surgical repair. 


VARIETIES 


Three main anatomic varieties of bladder 
herniation have been described; (1) Intra- 
peritoneal—the bladder diverticulum is a 
component of the hernial sac; (2) paraperi- 
toneal—the hernial protrusion is covered 
peritoneally only on one side (the most 
common variety); (3) extraperitoneal— 
when a sac is present, the bladder is distinct 
from, and medial to it. 

This classification, though accurate, Is 
inadequate and is not descriptive enough. 
Therefore, I offer the following five types, 
based primarily on a surgical-anatomical 
foundation (Fig. 1): 

1. As’ part of a direct inguinal hernia. 
through Hesselbach’s triangle, without 
evidence of an indirect inguinal sac. The 
size varies from a protrusion about an 
inch in diameter to one of several inches; 
the base is sessile and covered by an attenu- 
ated transversalis fascia; the inferior epi- 
gastric blood vessels may be partly displaced 
laterally. (Figs. 1p, 2 and 3.) 

2. As a complication of an_ indirect 
inguinal hernia in which there is no direct 
connection between the bladder protrusion 
and the indirect inguinal component. 
(Figs. 1£ and 4.) 

3. As the medial part of a large saddle- 
bag or pantaloon hernia in which the 
lateral bladder wall protrusion is part of 
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Transversalis fascia 
Peritoneum 


rd Int. ring 


Space of Retzius 


C D 


Bladder 


J Inf. epigastric v essel 


/ 
Fic. 1. A, normal relationship of peritoneum, transversalis fascia and bladder. B, 
small indirect inguinal hernia showing dilated deep ring and effect on bladder wall. 
c, later stage showing bladder hernia complicating indirect inguinal hernia. pb, 


bladder hernia; no evidence of indirect inguinal hernia. £, saddle-bag or pantaloon 
hernia; the bladder forms the medial protrusion. 
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the medial wall of an mdirect hernial sac. 
(In this variety, as in the two preceding, 
the transversalis fascia is attenuated to an 


ext. oblique 


Inguinal 
“Tigament 
Fic. 2. Bladder protrusion 


extreme degree and the only dividing line 
between the bladder protrusion and thé 
indirect hernial sac is a cleft formed by the 


Fic. 3. Large direct right inguinal hernia; no evi- 
dence of an indirect hernia. The bladder con- 
stituted the entire hernia. 


inferior epigastric vessels.) Here, the blad- 
der hernia is enlarged owing to peritoneal 
traction or tension as the indirect sac 
grows. The urinary bladder wall enters 
the hernial sac in one of two ways: A part 
of its wall fuses with the medial wall of the 
hernial sac so that the bladder proper, in 
effect, forms one of the sac layers. The 
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condition is, in reality, a sliding hernia of 
the blader. This is especially true of mas- 
sive hernias. On rare occasions the intra- 


Int. oblique and 
transversus abdom.M. 


Transversalis 
fascia and 
peritoneum 


in a direct inguinal hernia. 
peritoneal part of the bladder lies directly 


within the complete hernial sac. (Figs. 1c, 
and 5.) 


Fic. 4. Saddle-bag or pantaloon hernia—type 3. 


4. Recurrent inguinal hernia (so-called) 
is frequently an incompletely repaired 
saddlebag or direct inguinal hernia. (Fig. 
6.) 

5. Femoral bladder hernia. (Fig. 7.) 

The following varieties of bladder her- 
nias have been reported in the literature 
on extremely rare occasions: (1) Obturator 
(extraperitoneal) ; (2) suprapubic—through 
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the linea alba; (3) ischiorectal, and (4) 
Gironcoli’s—a protrusion directly through 
the rectus abdominis muscle. The ring is 
the rectus sheath and the muscle. 
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other organs on the same or opposite side 
of the body. 

The age factor as well as prostatic 
enlargement are of great importance in the 


Fic. 5. Saddle-bag hernia, showing two sacs; the smaller one is the 


bladder. 


ETIOLOGY 


Bladder herniation is more frequent in 
men and in both sexes shows a distinct 


Fic. 6. Bilateral recurrent inguinal hernia. At opera- 
tion right side was repaired. There was a “recur- 
rent” bladder hernia. 


predilection for the right groin. The condi- 
tion may be associated with a hernia of 


formation of the hernial disability. Arduous 
work or a chronic cough over a long period 
of time, aggravated by severe bodily 
strains, are additive and significant factors. 
Asthenia, following long illness, is another 
predisposing cause. 

Aside from the ordinary causes, there 
are intrinsic changes in the bladder muscu- 
lature, with increased urinary pressure due 
to urethral or prostatic obstruction. A 
condition of permanent vesical distention 
may exist with a consequent modification 
of the normal anatomic relationship of the 
bladder. The organ is thus brought into 
direct contact with the inguinal fossa. The 
vesical wall then becomes attenuated. 

There is, as a rule, a history of a long- 
standing, large, irreducible hernia which 
perceptibly diminishes in size after urina- 
tion or catherization. 

The herniation may occur through the 
inguinal or femoral rings and sometimes, 
as aforementioned, through the obturator 
foramen or other apertures. 


SYMPTOMS 
Urinary symptoms, oddly enough, are 
not always characteristic features of blad- 
der herniation. If urinary symptoms are 
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present (dysuria, frequent or infrequent 
urination, and unusual tenderness over the 
protrusion), they are usually due to com- 
plications. The patient urinates at inter- 
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The severity of the symptoms manifestly 
depends on whether or not there is an 
associated strangulation, obstruction or 
other complications. 


Fic. 7. Bladder protrusion in femoral canal. 
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Bladder 


Fic. 8. Reducing redundancy in bladder wall; former method of repairing bladder hernia. 


vals,. or only when he assumes a certain 
position or presses on the tumor mass. 
The last named indication is highly sug- 
gestive of the condition. The gastrointes- 
tinal symptoms are mainly of reflex nature. 


DIAGNOSIS 


The diagnosis is not always an easy 
matter. In fact, it is seldom made presurgi- 
cally. The condition is strongly presump- 
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tive if there is a history of a long-standing, 
partly or wholly irreducible inguinal hernia 
in a patient past fifty. The mass Is usually 
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raphies are advisable for all patients past 
fifty years of age with inguinal or femoral 
hernia. 


2 


$ 


Fic. 9. Exsected portions of a saddle-bag hernia. The upper 
specimen is a segment of the bladder which formed the medial 
protrusion through Hesselbach’s triangle. The lower one is the 
lateral part of the hernia, the peritoneal protrusion. 


closure. 


flat to percussion. There may be an 
impulse on coughing. The muscular and 
aponeurotic structures are thin and attenu- 
ated. The subcutaneous inguinal ring Is so 
enlarged that it is frequently impossible to 
determine contour or size. 

In mcomplete protrusion, the differ- 
ential diagnosis must rest mainly between 
herniation of the bladder wall proper 
through the inguinal (or femoral) ring, 
and a true vesical diverticulum passing 
toward the pelvic floor. Routine cystog- 


Fic. 10. Bladder protrusion has been resected ready for 


11. Another case after resection of 
bladder protrusion. 


Fic. 


A cystoscopic and _ roentgenographic 
examination will furnish revealing evidence 
of value. A vesical defect or protrusion on 
the side corresponding to the hernia will 
be observed and confirmed by cystography. 
When catheterization is resorted to, it will 
prove to be an important diagnostic aid 
because the mass will disappear; and if a 
decrease in the size of the swelling follows 
the flow of urine, the presumptive diag- 
nosis of bladder herniation becomes a 
certainty. The phenomenon can be demon- 
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strated in a reverse manner on injecting 
fluid or air into the bladder. 
TREATMENT 


In a recent article I reported eighty cases 
of pedicle fascia lata flap repair of difficult 


Bladder 


Ext. oblique 
apon, 
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most surgeons to repair the hernia in the 
accepted manner and to cover the bladder 
protrusion by reinforcing it with the 
overlying musculo-aponeurotic structures 
(Wyllys Andrew, Halsted or Bloodgood 
technic). 


Fic. 12. Closing bladder with Connell suture after excision of her- 
niated part. 


hernias. I re-operated on the few that 
recurred and found that the bladder pro- 
trusion was responsible for the recurrence 
which occurred in the medial aspect of the 
inguinal triangle. I corrected this condition 
in the manner described below with excel- 
lent results. 

During the surgical repair it is well to 
be extremely circumspect regarding: (1) 
An undue collection of adipose tissue and 
tissue simulating adipose tissue adjacent or 
contiguous to the hernial protrusion, but 
commonly medial to the sac. (2) Isolation 
of the sac, which will not, as a rule, prove 
easy. (3) The dimensions of the hernia. 
It is likely to be extremely large or massive, 
protruding from preternaturally large rings. 
(4) Location. Urinary bladder hernias ordi- 
narily are found closer to the medial 
abdominal line than other varieties. 

In the past it has been customary with 


I have been in the habit of eliminating 
the bladder redundancy by either a double 
purse-string inversion or by a double layer 
of interrupted Lembert sutures, and then 
followed the ordinary technic for a direct 
or indirect inguinal hernia. (Fig. 8.) How- 
ever, there have been too many recurrences 
of the bladder protrusion in all of the five 
varieties previously mentioned. I have, 
therefore, devised the following procedure: 

The repair of the bladder hernia is the 
same in the five varieties. In the second 
variety, the small, indirect hernial sac 
must be removed first, prior to the repair 
of the bladder protrusion. In this sequence 
there is no danger of contamination because 
the bladder has been not only completely 
emptied by catheterization at least twenty- 
four hours before the surgical intervention, 
but irrigated several times with a weak 
antiseptic solution. The catheter is not 
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removed until seventy-two hours after encroachment on its wall and to avoid 
the operation. In the third variety, trac- puncturing the bladder in the transfixion 
tion is made on the indirect component of the indirect hernial sac. (Fig. 9.) The 


Bladder 


Ingui na | 
lig 


Transversalis fascia 
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Fic. 13. Re-enforcement with interrupted Lembert sutures. 


Approximated edges 


of transversalis fascia Femberg 


Fic. 14. Approximation of edges of transversalis fascia with in- 
terrupted sutures. 


of the sac (as in the repair of all saddlebag _ following technic is then used for the repair 
hernias). The bladder protrusion is partly of the vesical hernia: 

displaced medially; the indirect hernial sac The base of the diverticular protrusion 
Is opened so as to visualize the extent of is caught by several Allis clamps and the 
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redundant part exsected. (Figs. 10 and 11.) 
After establishing hemostasis, the edges 
of the stoma are inverted by means of a 
Connell stitch, which is reinforced with 
interrupted Lembert sutures, utilizing No. 
0 chromic catgut on an atraumatic needle. 
(Figs. 12 and 13.) The margins of the 
transversalis fascia are then approximated 
and sutured with interrupted strands of 
No. 0 chromic catgut. (Fig. 14.) The hernial 
repair is then continued with the utilization 
of one of the technics commonly acceptable 
in the repair of direct inguinal hernia. 

Digital exploration of the bladder cavity 
may be done and closure is then accom- 
plished after a change of gloves. 

About 5 Gm. of sulfanilamide powder are 
insufflated in the wounds before closure of 
the skin. 

The catheter (No. 16 French, soft rub- 
ber) remains in situ for seventy-two hours. 
It is sterilized and re-introduced for 
another twelve hours. 

The bladder may be irrigated daily with 
a warm sterile solution of boric acid 
followed by instillation of 3 dr. of a 2 per 
cent solution of mercurochrome. 

There have been no recurrences in my 
series of thirty-seven cases. There was one 
wound infection, and no urinary extravasa- 
tion in the surgical area. 
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Spinal anesthesia was used in all cases. 


TABLE | 
Aver- | Recurrences 
No. | age | Side One Year 
Age | Later 
Group 1....... 8 50 | 5 Right 
'3Left | 
Group 2....... 8 55 | 4 Right | 
3 Left | 
15 59 | 9 Right | 
| 6 Left 
Group 4....... 5 56 | 5 Right oO 
Group 5....... I 49 Right oO 


| 


One wound infection in Group 3; two cases of mild 
cystitis in Group 3; one of Group 1 was a female; one 
case in Group 5 was a female. 
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MALIGNANT TUMORS OF THE STOMACH* 


Fetix DE AMESTI, M.D. 
Professor of Surgery, University of Santiago 
SANTIAGO, CHILE 


N a period of four years, from June, 
1938, to June, 1942, 127 individuals 
having malignant gastric tumors, were 

attended on Surgical Section “B” of the 
Hospital del Salvador in Santiago, Chile. 
The diagnosis of gastric carcinoma either 
was made on our service, or the patient had 
been transferred with this diagnosis from 
the Medical Section of Professor Alessandri 
of the same hospital, or from some 
other hospital or clinic in the Capital 
or Province. 

One hundred four patients (81.88 per 
cent) were subjected to operation. Fifty 
eight of these operations (55.76 per cent) 
resulted in gastric resection. Seven patients 
were considered inoperable and sixteen 
refused operation. In 98.55 per cent the 
microscopic examination showed carcinoma 
whereas in 1.44 per cent lymphosarcoma 
occurred. 

The following chart reveals the relation 
of age to gastric cancer, also the distribu- 
tion according to sex. We found 74 per cent 
in male, and 26 per cent in female patients. 


TABLE I 
AGE AND SEX DISTRIBUTION 


Age | Female | Male |Total 


I 3 4 
ee 6 10 16 
7 24 31 
34 93 | 127 

26 74 100 


In the female the greatest frequency of 
carcinoma is in the fourth and fifth decade. 


In the male it is in the fifth and sixth 
decade. That is, in men the disease occurs 
at a later age than in women. 


SYMPTOMATOLOGY 


The symptoms which present themselves 
in patients with gastric cancer are varied, 
but are of great importance in establishing 
an early diagnosis and in consequence the 
institution of radical treatment. The time 
of evolution, from the onset to the diagnosis 
on the admission to the hospital, varies 
from one month to more than two years. 

We have classified the symptomatology 
of our patients and have divided them into 
five types: 


TABLE 
SYMPTOMATOLOGY 
| | | 
No. Per | ‘ 
Patients] Coat Resections Inoperable 
| 
—| = 
| |No. Per Cent | No. Per Cent 
Dyspepsia. . | 73 |57- 49) 35 48.05 | 28 38.47 
Ulcer syn- 
drome. 32 las. 19] 14 43.75 16 50. 
Hemorrhage. | 6 | 4.74| 3 50. | 3 50. 
Obstruction. . 9 7.24] 33:33 | °6 66. 66 


Emaciation; 


: 
asthenia.... 


3 45- 


w 


These groupings were made according to 
the symptoms at the onset, but since fre- 
quently one type is superimposed on the 
other or is altered periodically, the patients 
usually arrive at the hospital with all the 
symptoms combined. 

The most frequent type is the dyspeptic, 
in more than half of the cases, followed by 
the ulcerous type in 25 per cent. Hemor- 
rhage as a first symptom occurred in six 
patients (4.74 per cent) and pyloric or 
cardiac obstruction in nine (7.24 per cent). 
Emaciation and asthenia were the initial 
findings in seven patients (5.51 per cent). 


* Address given before the Staff of the Memorial Hospital of New York. 
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In the evolution of the disease emaciation 
ultimately was present in gg per cent of the 
patients. 

In respect to the time interval between 
the onset of the symptoms and admission 
to the hospital we have divided the group 
in the following manner: 
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globular and hemoglobin count in 15.88 per 
cent. 

A history of heredity or possible familial 
influence was found in twenty-two pa- 
tients; 15.74 per cent were paternal and 
1.57 per cent from other relatives. 

Gastric analyses were performed in eighty- 


TABLE III 
RELATION OF OPERABILITY TO DURATION OF SYMPTOMS 

| Paints Per Cent | Inoperable} Per Cent Operable Per Cent 
| 34 | 26.77 II 32.35 18 52.93 

| 127 Baer | 53 | pues 58 (and 16 


refused operation) 


In reviewing the relation between the 
operability of the tumor and the duration 
of the disease, we can see that the patients 
in whom the evolution of symptoms has 
been present for more than a year possess a 
greater operative possibility. The explana- 
tion of this paradox may be that the cancer 
is less malignant, in consequence of which 
evolution is retarded. In the patients who 
apply for treatment within one to three 
months of the date of onset, or perhaps his 
discomforts have caused him to go for an 
early diagnosis, notwithstanding the more 
or less rapid growth of his neoplasm, it may 
be that chance has caused him to arrive at 
the opportune moment for resection. 


TABLE Iv 
RESULTS OF GASTRIC ANALYSIS 


| Per 

| Cent 
Anachlorhydria................| 64 patients | 77-10 
Hypochlorhydria...............| 14 patients | 16.86 
Isochlorhydria................ | 4 patients| 4.81 
Hyperchlorhydria............. 7 I patient 1.20 


Anemia of distinct intensity was present 
in 84.12 per cent there being a normal 


three cases with the result shown in 
Table tv. 
X-RAY DIAGNOSIS 
X-ray examinations were done on 116 
cases; in some of the remaining cases it was 


TABLE V 
RADIOLOGICAL EXAMINATIONS ON 116 PATIENTS WITH 
GASTRIC CANCER 


} 
| Per 
| | Cent 

Se 
Diagnosis of gastric cancer. feroee | 109 | 93.96 
Diagnosis of gastric ulcers. . re 1.72 
Diagnosis of degenerated gastric ulcers. . 1 | 0.86 
Diagnosis of pyloric stenosis. a3. 
Diagnosis of gastric tumor............ tae 0.86 
0. 86 


Diagnosis of organic pyloric lesion. .... | 


not done due to gastric stasis or obstruction 
or because of established gastroscopic diag- 
noses or for causes inherent to the service. 
In these 116 patients gastric cancer was 
indicated in 109, two were diagnosed as 
gastric ulcers, one as a degenerated gastric 
ulcer, two were classified as pyloric stenosis 
without specification as to cancer and one 
was diagnosed as a possible benign gastric 
tumor. In four patients a diagnosis of 
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cancer was not made at the first examina- 
tion, but was confirmed in the second 
examination following gastroscopic diag- 
nosis of cancer. 

The value of roentgenological examina- 
tion is of great importance. It permitted 
the diagnosis of gastric cancer in 96.55 per 
cent of cases, counting the four diagnoses 
made after gastroscopic examination. In 
these “‘gastric lesions” 85.34 per cent were 
specifically cancer and in the balance of the 
cases diagnosis of cancer was confirmed by 
gastroscopic examination, gastric analysis 
and the clinical picture. 


GASTROSCOPIC DIAGNOSIS 


Gastroscopic examination was done on 
forty-nine of the 127 patients with gastric 
cancer. The diagnosis of cancer was made 
in forty-six instances. In thirty-seven pa- 
tients the diagnosis of associated atrophic 
gastritis was made which was also con- 
firmed by histological examination. One 
case was diagnosed as slight superficial 
gastritis without having been able to 
visualize the antrum and pylorus where the 
carcinomatous lesion was; and in one case 
the diagnosis of polyposis and atrophic 
gastritis was made. In summary, the diag- 
nostic value of this examination is very 
good since in our patients the margin of 
error was only 4.08 per cent and a certain 
diagnosis was arrived at in 95.92 per cent. 

Localization. In determining the loca- 
tion of the gastric cancer in our patients we 
have taken into consideration the ana- 
tomic-pathological examination of the op- 
erated patients and autopsies, and the 
gastroscopic and radiological examinations 
in the remainder. The most frequent 
location was on the lesser curvature— 
29.75 per cent; in the antropyloric region 
29 per cent; advanced infiltration of the 
entire stomach, 19.20 per cent; in the 
cardiac end 8.26 per cent; in the pylorus 
exclusively 4.13 per cent; on the greater 
curvature 1.65 per cent; and in the corpus 
2.47 per cent. 

Treatment and Results. In the period of 
four years from June, 1938, to June, 1942, 
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we have treated on our service 127 patients 
with a diagnosis of gastric cancer with an 
operability of 81.88 per cent. Taking into 
account the seven patients considered 
inoperable and sixteen who refused oper- 
ation, the resectability was 55.76 per cent 
including nine total gastrectomies. 

The exploratory and palliative oper- 
ations were performed because of the 
impossibility of doing a resection due to 
hepatic metastasis or extensiveness or 
immobility, due to adhesions of the tumor 
to other organs or due to its growth into 
the surrounding structures. 

In the following chart we make note 
of the operations performed, the percentage 
of operability, the number of deaths in 
each intervention, and the percentage of 
deaths. 

TABLE VI 
OPERABILITY AND MORTALITY RATES 


| 


| 
; Opera- | Mor- 
: | bility, | tality, 
Operation | No. | | Per | Deaths Per 
| | Cent | Cent 
| 
Subtotal eenrerene | | 49 | 47-11 | 8 | 16.32 
Total gastrectomies. . 9 | 8.65 | 4 | 44-44 
Gastric resections..... | 68 | 55.76| 12 | 20.68 
Gastroenterostomies..| 12 | 10.§7 | 
Exploratory laparot- | | 
Jejunostomies........ 6} 5.76 | 2 33.33 
Intestinal resection. . . | 2| 1.92 | s | ge. 
Gastrostomy......... | 1 | 0.96 | 
Operations. .... 104 | | 18 | 17.30 
Refused operation....| 16 | 
Inoperable........... 


The total mortality on the service was 
15.74 per cent; the postoperative mortality 
17.30 per cent. 

The operative resectability was 55.76 
per cent. This corresponds to 45.7 per 
cent of all the patients with gastric cancer 
seen during this period. 

Total gastrectomies comprised 145.09 
per cent of all the resections for carcinoma. 
A comparative study of age and mortality 
of the patients operated upon indicates 
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that the greater the age the greater the 
mortality and that operative risks lessen 
in the young. 


TABLE VII 
RELATION OF AGE TO MORTALITY RATES 
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supplemented by cyclopropane. We noted 
that the amount of cyclopropane was less 
than when used without novocain and 


TABLE Ix 
ANESTHESIAS EMPLOYED 


| | 
| No. of Mortality, 
Age Patients Death Per Cent 

31 to 40. a. 2 15.40 
34 a 20.59 


The mortality of the gastrectomies is in 
direct relation to the difficulty of the 
operation, since the greater the operative 
risk the greater the mortality. To arrive 
at this conclusion we have divided the 
subtotal gastrectomies into difficult and 
non-difficult cases, taking into account 
in the first group the difficulty of resection, 
i.e., adhesions to the surrounding organs, 
the penetration of the tumor into the 
intestine and the necessity to resect it, the 
amplitude of the gastrectomy, the physical 
unfitness of the patient, etc. These things 
which lengthen the time of operation 
diminish the chances of survival. 


TABLE VIII 
RELATION OF OPERATIVE DIFFICULTY TO MORTALITY 
RATES 
| | 
| Mor- 
| tality, 
| No. | Deaths 
| Cent 
| 
| 
Difficult subtotal gastrectomies. | 17 | 7 41.17 
Non-difficult subtotal | 


Wis most frequently used anesthetic was 
g per cent novocain local infiltration; on 
ht occasions I per cent novocain was 
added with satisfactory results in most 
cases; preoperative medication was always 
used. In some patients unable to stand the 


operation under local anesthesia, it was- 


| Per- 
No. | centage 
ee | | 
Gastrectomies 
Local and cyclopropane.............| 10 18.52 
Cyclopropane. . fees 7 12.96 
Local and anterior splanchnic. ie halen 4 7.40 
Cyclopropane and ether............. 3 5.65 
Exploratory Laparotomies 
Local and cyclopropane............. 2 8 
Cyclopropane. . 5 20 
Local and anterior splanchnic. Revcaews 2 8 
Gastroenterostomies 
Local and cyclopropane............. 2 16.67 
Jejunostomies 
Gastrostomies 
| 
Exclusion Resection 
| 


afforded better muscular relaxation and 
less waste of cyclopropane, also less toxic 
to the patient. 

The most frequent postoperative com- 
plications are of respiratory origin ranging 
from a simple bronchitis to pneumonia 
and bronchopneumonia. Lately respiratory 
complications have diminished due to the 


} 
| | 
| 
} 
| | 
| | 
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use of the sulfa drugs which were used at 
first as a curative measure and then as a 
preventative, beginning its use twenty- 


TABLE X 
POSTOPERATIVE COMPLICATIONS 


| | 
| Per- 
| No. | ia 
| | centage 
Gastrectomies 
| 
9 40.90 
Infections of the wound.............| 4 18.18 
2 9.09 
Shock 2 9.09 
Gastric I 4.54 
Postoperative complications in gas- 
trectomies.....................| 22 37.93 
Exploratory Laparotomy 
2 66.66 
Thrombophlebitis of lower limbs. .... I 33.33 
Complications postexploratory lap- 

Gastroenterostomy 
I 33.33 
I 33.33 

Postoperative complications in gas- 
troenterostomies............... 3 25 
Jejunostomy 

I 100 
Postoperative complications in 
jejunostomies.................. I 16.66 
Exclusion Resections 
Postoperative complications in ex- 
clusion resections.............. I 50 


four to forty-eight hours before operation 
and continuing for from three to four days 
postoperatively. The drug is discontinued 
when the temperature is no longer elevated. 
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The same medication diminishes the 
number of wound infections, also the 
frequency of peritonitis. In the last year 
postoperative pneumonia has practically 
disappeared. We had only one case in 
which the sulfa drug was omitted, which 
corroborates the necessity for its routine 
use in patients with gastric cancer who are 
scheduled for the operating room. 


HISTOPATHOLOGICAL EXAMINATION 


The histological examinations performed 
in the service of Surgical Pathology of this 
hospital gave the following results: 


TABLE XI 
HISTOLOGICAL TYPES 


No. | 
| centage 

Mixed cell carcinoma..................| 12 | 17.39 
Gelatinous 3 | 4-34 
Schirrhous carcinoma. 
Degenerated ulcers 2 2.89 


The pathological examination is of 
great importance in recognizing the histo- 
logical type and the evidence of metastasis 
in the lymph nodes since this gives us the 
prognosis, because if it is a sarcoma we 
know that radiotherapy is indicated and 
that if there are no lymphatic metastases 
in a carcinoma the prognosis is more 
favorable. For this reason we have divided 
the distinct histological types with respect 
to lymphatic metastases in Table xu. 

According to the Borrmann classification 
the results are as shown in Table xu11. 

We find the greatest frequency in carci- 
noma in Type 1 Borrmann followed by 
Type iv, having the lowest percentage in 
Type I. 

Of the inoperable carcinoma in which 
a histological examination by biopsy was 
done we found eleven adenocarcinomas, 
one solid carcinoma, one mixed cell 
carcinoma. 


~ 
. 
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TABLE XII 


RELATION OF HISTOLOGICAL TYPE TO LYMPHATIC METASTASES 


Without Lymph Node Metastasis 


With Lymph Node Metastasis 


Examination Did Not Specify 


Adenocarcinoma and catarrhal | Adenosarcoma metastasis in Adenocarcinoma............... 7 

Mixed cell carcinoma and catarrhal | Mixed cell carcinoma and lym- Mixed cell carcinoma........... 2 
1|  phatic metastasis............ 9 

Solid carcinoma & catarrhal lym- | Solid carcinoma and metastasis Saled I 
phadenitis. . 2| tolymph nodes............. 9 

Gelatinous carcinoma ‘and catarrhal Gelatinous carcinoma and me- Gelatinous carcinoma........... I 
1| tastasis to lymph nodes...... I 

Scirrhous carcinoma and catarrhal | Scirrhous carcinoma and metas- 
1; tasis to lymph nodes......... I 

Degenerated ulcer (Adenocarcinoma) | Degenerated ulcer (adenocar- 
and lymphadenitis.............. 1} cinoma) and lymphatic me- 


tastasis...... 


12 cases with catarrhal 


lymphadenitis... .. . 21.05 per cent 


45 cases with lymph 
node metastasis. . 


78.94 per cent 


The relation between the duration of 
symptoms and the histological type are 
as shown in Table xiv. 


TABLE XIII 
BORRMANN CLASSIFICATION 
| 
Group No. | Percentage 
I 3 5.88 
Il 19 | 37.25 
III II 20.52 
IV 18 35.29 


By the preceding picture we can deduct 
that the mixed cell carcinoma is slower of 
evolution because the majority of patients 
arrive at the hospital later; adenocarci- 
noma follows, solid carcinoma being the 
most rapid in progress. Hence the majority 
of these patients arrive before three months 


have elapsed since the onset of symptoms. 
What has been said previously confirms 
the relation of the time between the onset 
in inoperable carcinoma and the histo- 
logical examination. 

We see that the inoperable carcinoma 
with the shortest time of development was 
the solid, followed by the adenocarcinoma, 
the mixed being the slowest. 


PROGNOSIS 


We consider the prognosis in those 
individuals who did not die postoperatively 
allowing a postoperative period of thirty 
days. This prognosis varies with each 
intervention for which reason we shall 
view them separately. The greatest diffi- 
culty in the region of our hospital is the 
control of postoperative follow-up. Of our 
total patients, 36.43 per cent of those 


TABLE XIV 
RELATION OF HISTOLOGICAL TYPES TO DURATION OF SYMPTOMS IN OPERABLE CARCINOMAS 

Duration of Pain cienene Solid | Mixed tinous Scirrhous sarcoma 


: 
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treated on this service in four years have 
kept us informed as to their state of health. 
Of the gastric resections we have been 
able to do a postoperative follow-up on 
55.17 per cent. 

TABLE Xv 


RELATION: OF HISTOLOGICAL TYPE TO DURATION OF 
SYMPTOMS IN INOPERABLE CARCINOMA 


| 


} 
Adeno- 2 
Duration ~ | Solid | Mixed 
carcinoma | 
7 
More than 12 months....... I 


The patients who had total gastrectomies 
had an average postoperative life of six 
months. Only one is alive and in good con- 
dition fourteen months after the operation. 

The subtotal gastrectomies have an 
average life of seven and one-half months, 
aside from those who actually live amount- 
ing to 28.57 per cent. 


More than 4 years........... I patient 
More than 2 years........... 2 patients 
More than one year......... 2 patients 
| 
Average survival... .| Gastroenterostomies '214 months 
Average survival....| Exploratory laparot-|4 months 
| omies 
Average survival... | Gastrostomies 2 months 
Average survival. ...| Jejunostomy month 
Average survival....| Inoperable 2 months 


| 
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The longest survivals in patients with 
gastric cancer, aside from the resections, 
were those who underwent exploratory 
laparotomy. They averaged four months of 
postoperative life while the palliative 
operations such as gastroenterostomy, gas- 
trostomy, jejunostomy, etc., averaged two 
months. Therefore, in gastric cancer if it 
is not possible to perform a radical oper- 
ation such as a gastrectomy only an 
exploratory laparotomy should be done 
since it is the only one that prolongs life. 

The gastrectomies with an average sur- 
vival of seven and one-half months showed 
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the existence of lymph node metastases in 
all but two cases which indicated catarrhal 
lymphadenitis. 

Of the patients who had gastrectomy 
for cancer and who actually survive with a 
diagnosis of only catarrhal lymphadenitis 
in the perigastric one has lived four years, 
one has lived two years, and one is living 
two months later. In the remainder the 
histological examination showed metastasis 
to regional lymph nodes. 


RELATIONSHIP OF THE OPERABILITY OF 
GASTRIC CANCER TO THE INTEGRITY 
OF THE HEART AND VASCULAR SYSTEM 


Out of the 127 patients treated for 
gastric cancer four had cardiac lesions with 
cardiac insufficiency which, under treat- 
ment, became compensated prior to the 
operation. The operation was then per- 
formed without difficulty. Two days before 
the operation all of these patients received 
14 mg. of estrofantina daily which treat- 
ment was continued for three or four days 
postoperatively. In the following chart we 
make note of the different diagnoses, 
operations, anesthesias employed, and the 
prognosis. 


BENEFIT OF GASTRECTOMY IN PATIENTS 
HAVING GASTRIC CANCER WITH AN 
AVERAGE LIFE OF SEVEN MONTHS 


Of the patients who died several months 
after a gastrectomy, eighteen continued to 
have symptoms of their illness which did 
not permit the patients to resume their 
normal activity, or 50 per cent. The other 
50 per cent were able to resume an active 
life although in some cases for as short a 
period as one to two months, and others 
for one year until the symptoms returned 
and the patient died. Two patients (11.11 
per cent) returned to their activities and 
died from other causes than gastric cancer, 
cardiac insufficiency having caused their 
deaths. 


SUMMARY 


1. In the four years that we have been 
attending 127 patients with gastric cancer, 
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84 per cent of the total were seen in the 
last two years, due to the recognition of the 
specialization of this matter on this service. 
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gastrectomies and 44 per cent in total 
gastrectomies. 
7. The operative mortality increases in 


TABLE XVI 
GASTRECTOMY IN PATIENTS WITH HEART DISEASE 
No. of Observation} Age Diagnosis Operation Anesthetic Prognosis 
37—1950 65-A | Gastric cancer—aortic in-| Subtotal gas- | Local novo- Died, 8th day, peritonitis 
| sufficiency; arterio-| trectomy cain 
| sclerosis 
39— 8721 58-A | Gastric cancer; hyperten- | Subtotal gas-| Local novo-| Died, two months. No 
sion; low pulse pressure;| trectomy cain metastases; cardiac in- 
rheumatic mitral insuf- sufficiency 
ficiency 
39—5521 41-A | Gastric cancer—aortitis— | Subtotal gas-| Local novo-| Died, 4 months; cardiac 
| aortic insufficiency (Hod-| trectomy cain insufficiency; no metas. 
| son) tases 
40—8471 55-A | Gastric cancer; aortic in- | Total gastrec- | Local Died, 7 months; right 
| sufficiency; luetic aortitis| tomy splanchnic | pleural metastases; car- 
cinomatous peritonitis 


2. We have observed the greater fre- 
quency of gastric cancer in the masculine 
sex (74 per cent) and in the fifth decade of 
life. 

3. The presence of dyspeptic symptoms 
(57 per cent) or the ulcer syndrome (25 per 
cent) in individuals over forty years and 
without previous digestive disturbance 
should lead us to suspect gastric cancer. 

4. The gastric resectability is greater 
(52 per cent) in individuals whose symp- 
toms are of one year’s duration than in 
those patients with shorter histories, since 
they are tumors of slow evolution. 

5. The lesser curvature and prepylorus 
are the regions in which gastric cancer 
localizes more frequently. They interfere 
with the flow of gastric juice, producing 
anachlorhydria or else the cancer spreads 
itself into previously degenerated mucosa 
(chronic gastritis). 

6. Gastric resectability is one of the 
highest of those published (45.76 per cent) 
with a mortality of 20 per cent cor- 
responding to a 16 per cent in subtotal 


direct relation with the age and the diffi- 
culty of the operation. 

8. The most frequent postoperative com- 
plications are: respiratory and wound 
infections, whose percentage has dimin- 
ished notably since the routine use of the 
sulfanilamides. 

9. The evolution of gastric cancer is in 
possible relation with its histological type; 
the slowest evolution has been the mixed 
cell cancers followed by adenocarcinoma. 
The solid cancers are the most rapid in 
growth. 

10. The prognosis is better for explora- 
tory laparotomy than for the palliative 
operations, 1.e., gastroenterostomy, je- 
junostomy, gastrostomy, etc. 

11. The gastrectomies were executed 
without difficulty in four patients with 
severe cardiac difficulties, one of which 
was a total gastrectomy with equal good 
evolution postoperatively, as easily as in an 
individual with normal cardiac function. 

12. The only treatment in gastric cancer 
is radical gastrectomy performed at an 
opportune time. 
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SUBMUSCLE PELVIC TISSUE SPACES 
ANATOMY AND CLINICAL CONSIDERATIONS 


Captain Ben H. Brunxow* 
Medical Corps, Army of the United States 
MONROE, WISCONSIN 


HE anatomy of fascial spaces, mus- 

cles, the retroperitoneal space and 

the pelvis in general is a “‘bug-bear”’ 
for the medical student and this dilemma is 
not clarified in the mind of the practitioner 
as the years separate him from the dissect- 
ing room. It is the author’s belief that this 
general hazy conception of these structures 
is due to the lack of a clear knowledge of 
the embryological development of these 
areas, plus a lack of correlation of this 
knowledge with parts such as the anterior 
abdominal wall where the anatomy Is well 
understood. This paper is written to show 
this correlation and to give some surgical 
applications of the same. 

The ventral and caudal ends of the 
embryo are formed during the first two 
weeks of fetal life. At the time of formation 
of the embryonic disc the three primitive 
tissue layers are present, i.e., ectoderm, 
mesoderm and entoderm. From the em- 
bryonic disc all the bodily structures are 
formed. Growth proceeds from this flat 
structure in all directions. Some parts show 
more rapid growth than others; there are 
out-growths and in-growths here and there, 
but in general there is an outward and 
downward growth meeting in the midline 
ventrally to form the abdominal wall. This 
general plan may best be visualized by 
comparing the embryo at this early stage to 
a sealed envelope. The address side repre- 
sents the embryonic disc area with growth 
extending out and down in all directions, 
the ventral part coming together by four 
flaps, one at each end and one on each side. 
The side flaps may be considered to form 
the abdomina! wall. The cephalic flap is 


not very distinct in the fully developed 
embryo but may be considered, for analogy 
at least, to be represented by the fascial 
and superficial neck muscle, the pectoralis 
muscles and the rectae muscles of the ab- 
dominal wall. The caudal flap forms the 
caudal or rectogenital end of the body. 
The clear conception of this picture of 
development is essential for the correlation 
and remembering of the pelvic structures 
in their proper relationship. 

These flaps grow in all directions and 
are made up of their three primitive germ 
layers. Nothing will be said about the 
ectoderm as this becomes visible and easily 
understood. The mesoderm forms the sub- 
cutaneous tissue, fat, muscles and fascia. 
On the abdominal wall this layer is repre- 
sented by subcutaneous tissue, external 
and internal oblique and the transversalis 
muscles, the submuscular layer of loose 
areolar tissue known as the transversalis 
fascia and peritoneum. This later will be 
referred to hereafter as the submuscle 
tissue layer. For simplicity and clarity the 
above three muscle layers will be con- 
sidered as one mass. This gives five definite 
layers, 1.e., skin, subcutaneous tissue, 
muscle, submuscle tissue layer and peri- 
toneum. It should be noted here that the 
submuscle tissue layer extends posteriorly 
to the spinal column. It is within this tissue 
that the retroperitoneal structures such as 
pancreas, kidneys and ureters lie. Garota’s 
fascia Is a specialized portion of this tissue 
enveloping the kidneys. 

The same layers are present in the caudal 
flap. Here the muscle layer is represented 
by the levator ani, compressor urethrae 


* Dr. Brunkow was on the Staffs of St. Vincent’s and Billings Deaconess Hospitals, Billings, Montana, previous 
to his enlistment with the Armed Forces. 
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and the muscles in the skin and subcutane- 
ous tissue, I.e., dartos, perineal and the 
sphincter muscle. It is these muscles, 
especially the former, that cause so much 
distress and confusion in the mind of the 
student and physician. 

Phylogenetically, the levator ani muscle 
has served several functions. In the fish 
and salamander group of animals this 
muscle flexes the tail producing the main 
means of locomotion and protection. In 
the mammals, such as the cow and the 
horse, the levator ani is a fairly strong 
muscle and flexes the tail from side to side 
principally for protection against insects. 
In man this muscle losses its tail swinging 
properties. Instead by a more direct ventral 
attachment to the pubis and the sacrum it 
forms a sling-like structure which on con- 
tracting attempts to shorten the distance 
between these two immovable points there- 
by forming a solid band or floor for the 
pelvis. The rectum and urogenital sinus 
pierce this muscle in the midline forming 
potentially two round orifices. By attach- 
ment at each end and to a central point, 
the superficial perineal muscle forms a 
figure-of-eight about these orifices external 
to the levator ani muscle. This arrange- 
ment produces efficient sphincters for both 
orifices. 

Below or internally to the levator muscle, 
as with the abdominal wall muscle mass, 
is the submuscle areolar tissue known as 
the urorectal or urogenitorectal fascia. 
This fascia is continuous with that over 
the abdominal wall and occupies a space 
which in this paper is called the submuscle 
tissue space. It is spoken of clinically as 
the retroperitoneal space. Actually there 
is no space here, this space being taken up 
by areolar tissue, fat nerves, blood and 
lymph channels. 

This submuscle tissue layer is so impor- 
tant and difficult to comprehend that a 
more detailed consideration will be given. 
For this it is desirable to return to the 
study of the embryo for clarification. 

In the 2 mm. embryo the primitive gut 
lined by entoderm is made up of the yolk 
sac. It is hardly a sac and had better be 
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considered a flat mass of cells extending 
downward from the embryonic disc to meet 
in the midline where the four envelope-like 
flaps meet ventrally. Covering this struc- 
ture is a mass of unidentified cells, the 
mesoderm. This mass of tissue divides 
into two major parts, I.e., the outer or 
muscle forming layers, referred to above, 
and the inner fascial layer now under dis- 
cussion. The cell layer bordering on the 
primitive gut tract forms two layers with 
a cavity in between the future abdominal 
cavity, the cells forming the visceral and 
parietal peritoneum. The primitive gut 
settles ventrally pulling the peritoneum 
and the submuscle fascia with it forming 
the mesentery. It can be seen that the 
submuscle layer acts as a buffer or cushion 
between the peritoneum, both visceral and 
parietal, and the muscle layer. 

Early this mesodermic mass has a con- 
siderable thickness. As growth proceeds it 
becomes compressed to a thin tissue, at 
least the inner portion, in places becoming 
little more than a potential space. If the 
student will retain the conception of the 
gut tract and mesentery as being a flat 
partition-like structure hanging from the 
midline and give the inner portion of the 
mesodermal mass the relative thickness it 
once had in embryo, he can see it as an 
organ of considerable size, easy to trace 
and comprehend. Besides forming the 
skeletal tissues this mass of cells form the 
blood vessels, [lymph nodes and vessels, 
the urogenital system and the supporting 
structures of these tissues. Normally, these 
structures seemingly do not occupy space 
but in disease such as inflammatory swell- 
ings, abscess ramifications, or neoplasms 
there is an attempt of varying degrees to 
restore thickness to this tissue comparable 
to that of the embryo. For a sound surgical 
attack on these disease conditions, the 
surgeon should have the anatomy of this 
submuscle tissue layer well in mind. 


SURGICAL CONSIDERATIONS 


Superficial Infections. A carbuncle or 
abscess located in the tissue external to the 
muscles of the abdominal wall usually gives 
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the surgeon little doubt as to the location 
of pus and the place of drainage. The depth 
and ramifications of an abscess in the peri- 
neum is not so well understood by the 
profession in general. Viewed as a part of 
or similar to the abdominal wall, the 
anatomy becomes clarified. The much dis- 
cussed ischiorectal fossa is only a diamond 
shaped subcutaneous space filled with fat 
and pierced by the rectum and urogenital 
tract. The deep wall is formed by the 
levator ani muscle. Doctor Batson found 
by actual measurement that this fossa 
could hold no more than four ounces on a 
side in the average adult. When an abscess 
in this area is opened and more than four 
ounces of pus are obtained it can be 
assumed that some of the pus is draining 
from an abscess on the opposite side or 
deep to the levator ani muscle, 1.e., in the 
submuscle tissue space and that adequate 
provision should be made for drainage of 
these areas. 

Deep Infections. By the term “deep 
infections” is meant infections deep to 
the muscle layer. It is the infection of the 
submuscle tissue layer. It includes such 
well known entities as retrocecal abscess, 
subphrenic abscess, abscess of the broad 
ligament, perinephritic abscess, peripro- 
static abscess, pelvic cellulitis following 
trauma and infection such as that follow- 
ing child birth, urinary extravisation from 
extraperitoneal rupture of the bladder, 
infection of the space of Retzius and the 
infiltrating and fibrosing chronic diseases 
such as lymphopathia venerum. By review- 
ing the ramifications of the inner portion 
of the embryonic mesoderm layer one can 
see that all these clinical entities are 
infections or abscess in one structure, the 
names only specifying in what area the 
disease is located. The extension of inflam- 
mation or abscess from one of these areas 
to the other can be readily understood. 
By the same review the surgeon knows he 
must pass through the skin, subcutaneous 
tissue and a muscle layer and that only, 
before he can institute drainage. 

Certain technics such as the transpleural 
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posterior approach to a subdiaphragmatic 
abscess is a departure from the above 
anatomic simplicity. Abscess, cellulitis or 
urinary extravisation about the base of 
the bladder may be drained by an approach 
to the submuscle tissue space suprapubic- 
ally, 1.e., through the space of Retzius or 
better through the central part of the 
perineum, traversing through or between 
the levator ani muscle into the infected 
region. Opening a broad ligament abscess 
through the vagina is essentially the same 
route as given above only taking advantage 
of a natural orifice. Another approach to 
the broad ligament abscess is at the level 
of the internal ring, following the round 
ligament retroperitoneally and down into 
the true pelvis. If desired through-and- 
through drainage may be instituted from 
the internal ring to the vagina. Likewise 
the space of Retzius may be drained 
suprapubically and/or through an incision 
in the perineum. 

It is not uncommon to find varying 
amounts of red and white cells in the 
urine in acute appendicitis. These cases 
are usually retrocecal appendices and 
the disorder is appendicitis, periappendi- 
citis, infection of the submuscle tissue or 
retroperitoneal space, peri ureteritis and 
ureteritis. 

There has been much conjecture and 
debate on how bacteria from the intestinal 
tract get from that organ to produce such 
diseases as pyelitis, cholecystitis, cystitis 
and other abdominal conditions. If one 
views the submuscle space as one organ 
connected throughout by a network of 
Iymph vessels, one can easily understand 
how once the bacteria have gone through 
the intestinal wall they might go directly 
or by reflux to any of the organs in or 
bordering on this tissue space. 

Probably a large number of the so-called 
referred pain syndromes in and about the 
abdominal organs could be explained on a 
more exact pathological basis if one con- 
siders that all the visceral nerves and part 
of the peripheral nerves traverse this sub- 
muscle tissue. Lymph drainage from one 
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diseased area can produce a lymphangitis 
some distance from the site of the original 
infection; this in turn produces perineuritis 
and neuritis and from these give rise to 
what is termed referred pain. Such condi- 
tions probably explain some of the con- 
fusing symptoms encountered in diseases 
of the pelvic organs. 

Carcinoma and lymphopathia veneria 
spread along the lymph channels. In gen- 
eral the lymph channels follow along the 
blood vessels supplying the organs. One 
can readily see how these diseases by 
infiltration and pressure cause obstructive 
uropathy and stricture of the rectum. To 
obtain relief from the obstruction the 
opening in the ureter or bowel must be 
proximal to the diseased region where the 
blood and lymph vessels course through 
the submuscle tissue space. 

Pelvic Repair. Many _ gynecologists, 
upon being asked what tissues they use 
and depend upon for the support and cor- 
rection of cystocele and rectocele, reply 
that they suture together the pelvic fascia. 
On further questioning they cannot give 
a clear description of this fascia nor from 
what it was derived. Those who de- 
pend upon the “pelvic fascia” to correct 
cystoceles and rectoceles permanently are 
doomed to some disappointment. 

The submuscle tissue which occupies 
the submuscle tissue space in general is a 
loose areolar tissue having varying amounts 
of fat depending upon the individual and 
place of the body. In the pelvis it folds 
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over in areas to form rather weak liga- 
ments and fascia, I.e., the uterosacral, the 
broad ligament, the uterovesicle ligament 
in the female, the prostatic capsule and 
subvesicle ligament in the male, and the 
so-called pelvic fascia in both sexes. The 
support of the pelvis and pelvic structures 
is primarily performed by the levator ani 
muscle just as the abdominal muscles are 
the chief support for the anterior ab- 
dominal wall. Therefore, in the correction 
of cystocele and rectocele, the surgeon’s 
prime aim should be to restore to normal 
the sling-like plane of the levator ani 
muscle reducing the orifice of the vagina 
and the rectum to as near slit-like openings 
as is possible and yet feasible for good 
function. The figure-of-eight configuration 
of the superficial muscles about the rectum 
and vagina should be remembered when an 
attempt is made to restore this crossed over 
insertion, when destroyed, in order to re- 
store normal sphincter action. 


SUMMARY 


An effort has been made to correlate 
the easily understood anatomy of the 
anterior abdominal wall with the poorly 
understood anatomy of the pelvis and 
retroperitoneal space. Once this correlation 
is understood the student or physician can 
easily and quickly orient the different 
layers. Some surgical applications of this 
knowledge have been presented. As the 
internist must know his drugs, so must the 
surgeon know his fascial spaces. 


APPENDICITIS* 
A REVIEW OF 4,283 CASES 


Moses BEHREND, M.D. 
Attending Surgeon, Jewish and Mt. Sinai Hospitals 
PHILADELPHIA, PENNSYLVANIA 


HIS paper is based on the experience 

gained from a series of 4,283 appen- 

dectomies compiled from personal 
office and hospital records. The cases 
comprise appendectomies performed in the 
Jewish and Mount Sinai Hospitals from 
1913 to January 1, 1942. The series in- 
cludes operations on the appendix for 
acute, subacute and chronic lesions. In 
the above total are included appendec- 
tomies done in the course of abdominal 
operations performed for other conditions. 


CHRONIC APPENDICITIS 


There is no question that chronic 
appendicitis is a distinct clinical entity. 
Absolute cure of many patients follows 
the removal of an appendix packed with 
foreign bodies of all kinds. Fecal concre- 
tions constituted the large majority of 
abnormal bodies found in the appendix, pin 
worms were not uncommon, seeds, round 
worms and solid objects were rarely found. 
Two cases of carcinoid of the appendix 
were uncovered, as a result of symptoms 
resembling those of chronic appendicitis. 
Especially annoying are the symptoms 
referable to those appendices situated 
retrocecally and bound to the posterior wall 
of the cecum. The u-shaped appendix, so 
formed by adhesions which bind down the 
mid-portion of the viscus commonly re- 
sults In nagging symptoms. Its removal 
may cause relief from complaint that is 
often spectacular. Symptoms of chronic 
appendicitis may occur in children and 
adults. In children the symptoms are 
usually due to congenital malposition of 
the appendix dependent upon non-rotation 


of the cecum placing the appendix in a 
retrocecal position. 


INCIDENTAL REMOVAL. OF APPENDIX 


The incidental removal of the appendix 
should almost alwavs be undertaken while 
operating for other abdominal conditions. 
I have never had to regret this additional 
step even in the presence of a ruptured 
extra-uterine pregnancy. The appendix 
should be removed when the primary 
operation is a cholecystectomy except in 
rare instances. 


ACUTE APPENDICITIS 


When the classical symptoms of pain, 
tenderness and rigidity in the right lower 
quadrant are present, the diagnosis should 
not be difficult. There are, however, many 
variations from this picture which fre- 
quently tax one’s ability to make a proper 
diagnosis. In many cases there is a variable 
amount of discomfort depending upon the 
stages of the disease. Rigidity may be very 
marked without much inflammation of the 
appendix at the time of operation. Con- 
versely, rigidity of the abdomen is often 
slight especially in fat individuals in whom 
the appendix is commonly gangrenous. 
The physical examination is a most reliable 
means of making a diagnosis. The white 
blood count, particularly the Schilling 
modification is of some assistance, but 
greater reliance must be placed upon the 
degree of rigidity present. This is fre- 
quently difficult to evaluate and accurate 
diagnosis often depends on a “sixth sense” 
which is acquired only after one has pal- 


pated hundreds of abdomens. The blood 


* From the Services of the Jewish and Mount Sinai Hospitals. 
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be used only as an adjunct in obtaining a_ palpation of the right iliac fossa is the 


diagnosis. The manifestations of appendi- most important sign of an inflamed ap- 
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citis in children and adults varies. Ap- 
pendicitis in children frequently does not 
follow the rules. Rigidity and tenderness 
are often difficult to elicit especially in 
very young children. In children up to 
five or six years of age it is usually most 
difficult to obtain proper data for arriving 
at a conclusion as to the cause of the ill- 
ness. The symptoms in children are rather 
variable and little dependence can be 
placed upon the child’s statements. But 
the greatest dependence must be placed 
upon the abdominal examination by the 


pendix. The physical examination of the 
abdomen supersedes the laboratory exam- 
ination. The stage of the disease, the 
anatomical location and the type of incision 
can be determined by careful evaluation 
of all the factors before operation. 


AGE 


The youngest patient operated upon 
was a baby eight months old. The oldest 
patient operated on was eighty-one years 
old. The former recovered as did the latter. 
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It will be noted (Fig. 1) that the greatest 
number of patients (2,445) were operated 
upon between the second and third dec- 
ades. In the fourth and fifth decades there 
were 1,109 patients operated on. 

As stated above appendicitis in children 
progresses rapidly and no time should be 
lost operating upon them. One child 
eighteen months old was sick three days 
with symptoms of appendicitis. At opera- 
tion a perforated appendix with peritonitis 
was found. He recovered. 

Appendicitis in the aged is a serious 
condition because the great majority are 
far advanced cases, usually of the gangre- 
nous perforated type. 


CAUSE 


The cause of appendicitis is unknown. 
Hematogenous infection plays a part 
undoubtedly in many cases, and is par- 
ticularly dangerous when associated with 
“sore throat.”’ Obstruction to the circula- 
tion may be due to fecoliths, other foreign 
bodies as well as to anatomical deformities. 
Indiscretion in diet is often a determining 
factor. I have noticed, however, a strong 
relationship between the eating of “hot 
dogs”’ and appendicitis. John B. Deaver 
often stated in his clinic that an appendix 
once infected is always diseased. He also 
said “the appendix never forgets,” mean- 
ing of course after the first attack others 
are sure to follow. However, obstruction 
of the appendiceal lumen from without or 
from within appears to be the trigger 
which sets off most acute attacks. 


INCISIONS 


Many types of incisions have been 
advocated: the straight incision, the Mc- 
Burney and the so-called extraperitoneal 
or lateral approach for those appendices 
lying in the lom space. Much has been 
written about the use of the McBurney 
incision in acute appendicitis. I use it in 
some types of this disease, especially in 
those suffering from chronic appendicitis. 
In my opinion, it is a fallacy to state that 
the mortality of acute appendicitis can be 
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reduced by the use of the McBurney 
incision. The field through which one works 
is very limited and, therefore, in removing 
an appendix acutely inflamed more trau- 
matism is inflicted. It is also claimed for 
the McBurney incision that when an 
infection occurs in the wound there is less 
likelihood of hernia resulting. I have 
observed this complication following infec- 
tion even after the muscle splitting incision. 
With the straight incision, the site of 
operation can be visualized more thor- 
oughly and the appendix, therefore, can be 
removed more readily. It is a well known 
fact that the location of the appendix 
anatomically may vary. It may assume 
twelve to fourteen different positions. The 
incision should always be planned with 
this fact in mind. 


SULFA DRUGS 


The indications for the use of sulfa- 
nilamide and other sulfa drugs have been 
materially broadened on account of its use 
in inflammatory conditions other than 
streptococcic infections. It seems to do 
more good in those cases that have 
perforated causing as a result a localized 
abscess or a spreading peritonitis. In some 
patients the results are magical. Even 
before the use of sulfanilamide the major- 
ity of these cases recovered but there is no 
doubt the sulfa drugs have saved many 
lives. Since 1937, when prontosil and its 
derivatives were introduced we have en- 
countered four deaths. A child eight years 
old was admitted to the hospital in 
February, 1937, with symptoms of general 
peritonitis. Upon opening the abdomen a 
large amount of pus exuded. The appendix 
was removed but was not considered the 
cause of the peritonitis. Prontosil was 
used. One patient was admitted to the 
medical wards in February, 1940. He was 
transferred to surgery after several days of 
observation. At operation a suppurative 
appendicitis was found. He developed later 
a pelvic abscess which was drained. Follow- 
ing this he eventrated the contents of the 
abdomen. Sulfanilamide was used. A patient 
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sixty-four years old was admitted to the 
hospital, March, 1941, several days after 
the initial symptoms of appendicitis. When 
operated upon an acute perforated gangre- 
nous appendix accompanied by general peri- 
tonitis was found. Sulfanilamide was used 
without avail. A child three years old was 
admitted to the hospital, October, 1941. 
At operation an acute perforated appendix 
was found. The patient received 8 Gm. of 
sulfanilamide after operation on account 
of a misunderstanding between the medical 
and surgical services. 


COMMENT 


While the sulfa products have acted 
magically in many cases, the impossible 
cannot be expected in a review of the above 
reported deaths. In the first case we were 
dealing with a primary peritonitis, a rather 
fatal disease in children. In the second 
case, consultation was not asked for at the 
proper time. The third case was treated 
too long at home. In the fourth case 
it is evident an overdose of sulfa was 
administered. 


EMERGENCY OPERATION VERSUS 
DELAYED OPERATION 


There is no question that the diagnosis 
once having been made, the appendix 
should be removed immediately. In chil- 
dren the operation should be performed 
at any time of the day or night because 
in the young the appendix has the peculiar 
faculty of becoming gangrenous in a com- 
paratively short time. The absence of 
pain after a very severe initial manifesta- 
tion portends great danger, especially in 
children. I have been consulting surgeon 
to the Foster Home for Jewish children 
for over twenty-five years. By making the 
resident nurse appendicitis conscious, ab- 
dominal pain in a child is promptly 
reported. We have never lost a patient 
following operation for this disease at this 
institution. In adults after the symptoms 
have been present for two or more days 
it may not be necessary to operate im- 
mediately especially if they arrive in the 
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wee hours of the night. It is better to give 
glucose parenterally and remove the ap- 
pendix at an opportune time in the morn- 
ing. An inflamed appendix should always 
be removed. Simple drainage of the abscess 
is an incomplete operation. A gangrenous 
appendix that remains is always a source 
of infection and the sinus commonly does 
not heal unless the offending organ is 
finally removed. There are some neglected 
cases encountered where the appendix has 
entirely sloughed off at its base. In these 
cases nature has amputated the appendix. 
Drainage of the abscess is the preferred 
operation in such instances. Many of these 
cases require a subsequent operation for 
the closure of a fecal fistula. A gangrenous, 
perforated appendix adjacent to its inser- 
tion at the cecum requires a_ special 
technic. A cecostomy should be performed 
and a pezzer catheter inserted, protected 
by the great omentum. Obviously inver- 
sion of the cecum cannot be done. 


DRAINAGE 


With a greater experience the surgeon 
is inclined to use less drainage after oper- 
ation for acute cases. In a patient, how- 
ever, where perforation has occurred and a 
localized collection of pus is found, drain- 
age should be instituted. The best results 
are obtained in badly infected cases when 
the wounds are kept wide open. All 
drainage is removed at the end of five days. 
When stitches are considered necessary 
because of a lengthy incision, through-and- 
through silkworm gut or dermal sutures 
are passed through all the layers of the 
abdomen and loosely tied. No attempt is 
made at tier suturing. The incidence of 
hernia is not increased by through-and- 
through sutures. In fact it has always 
seemed to me the danger was less with this 
technic. 


ANESTHESIA 


As a result of the division of appendicitis 
into acute, subacute and chronic types, the 
kind of anesthetic used can also be varied 
depending upon the degree of inflammation 


04 American Journal of Surgery 


that exists. In chronic appendicitis a 
general anesthetic may be used. In patients 
in the acute stages of the disease, those in 
whom we suspect perforation, localized 
peritonitis, abscesses or an acute unrup- 
tured appendix with high leukocytosis, 
spinal anesthesia is the choice as compared 
with all other types of anesthetics. As 
stated in a former paper, spinal anesthesia 
saves lives rather than destroys them. On 
account of the relaxation of the abdominal 
wall one can localize the operating area 
without spreading the infection. This is 
probably the most important factor in the 
reduction of mortality in patients suffering 
from acute perforated appendicitis. As a 
result of this type of anesthetic I have 
used what I have been accustomed to call 
the two forceps technic. In this technic 
the colon is visualized through the incision 
and two Russian tissue forceps are used, 
one in either hand to pick up the cecum. 
This frequently allows the appendix to be 
delivered into the wound without the 
insertion of the finger into the abdominal 
cavity. In children ether is the anesthetic 
of choice. On account of an upper respira- 
tory infection chloroform was admin- 
istered to a child twelve years old. She died 
of acute yellow atrophy of the liver which 
was verified at postmortem examination. 
Complications depend largely upon the 
care and the gentleness used at the time of 
operation. Some complications are un- 
avoidable. Intestinal obstruction, for in- 
stance, may result from a simple adhesion 
between the intestine and the parietal 
peritoneum or from an adhesive kinking 
of the gut upon itself. Symptoms of 
intestinal obstruction may appear shortly 
after operation and the sooner these 
adhesions are released and the intestines 
placed in their normal position again the 
more quickly will the symptoms subside. 
I have performed five successful operations 
all in a comparatively short time on the 
same patient with persistent intestinal 
obstruction. These operations consisted 
in the release of adhesions, ileostomy or 
colostomy, closure of colostomy or ileos- 
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tomy and the repair of the incisional hernia 
which almost invariably occurs after drain- 
age cases. Today these cases should all be 
afforded the benefit of a trial on Wangen- 
steen suction, for the inflammatory type 
of obstruction is the type that responds 
most readily to this method. Four of our 
patients died of intestinal obstruction. 


HEMORRHAGE 


Hemorrhage following an appendectomy 
is a very rare complication. We invariably 
invert the stump of the appendix.» One 
must take care not to puncture the small 
blood vessels in the wall of the cecum. If 
this is done a rapidly forming hematoma 
may result. Several years ago I operated 
on a man, twenty-one years old, in whom 
this complication developed. At reopera- 
tion an enormous hematoma of the mesen- 
tery was found and he died despite the use 
of blood transfusions. 

Secondary abscesses occur in neglected 
cases or those that have been delayed too 
long for operation. Secondary collections 
should be opened wherever they occur. 
The usual sites are the left iliac fossa, the 
subhepatic and suphrenic spaces. 


MORTALITY AND STATISTICS 


Out of the total number of operations 
performed there were seventy-one deaths 
(1.65 per cent). Of these there was a total 
of 2459 acute cases of appendicitis oper- 
ated upon; thirty-three cases (1.34 per 
cent) of acute, perforated, gangrenous 
appendicitis, complicated by general peri- 
tonitis died. Thirty-four (0.79 per cent) 
cases died, not as a result of appendicitis 
but following the primary condition for 
which they were operated upon. Four 
deaths (.093 per cent) resulted from acute 
intestinal obstruction. 


CONCLUSIONS 


1. Chronic appendicitis is a distinct 
entity. 

2. The diagnosis of appendicitis in 
children is often difficult to make. 
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3. In my experience the McBurney in- 
cision has not decreased the mortality fol- 
lowing operations for acute appendicitis. 

4. I have never regretted using the 
straight incision provided it is placed 


properly over the site of the diseased - 


appendix. 

5. While sulfa drugs have made an 
unusual contribution in the outcome of 
patients suffering from acute gangrenous, 
perforated appendicitis, I have not used 
it a sufficient number of times to present 


Behrend—Appendicitis 


American Journal of Surgery 95 


confirmatory evidence of its efficacy. The 
great majority of these cases recovered 
before the advent of these drugs in 1937. 

6. With added experience less drainage 
of acute cases Is used. 

7. Excepting children spinal anesthesia 
is used in all acute cases. 

8. Some of the complications are dis- 
cussed. 

g. Out of 2,459 acute cases, thirty-three 


patients died (1.34 per cent). 


THE syndrome of chronic ulcerative colitis may develop as a result of 
infection by one or more of several bacterial and animal parasites, or in 
association with certain dietary and constitutional deficiencies, or as a 
result of poisoning with certain chemicals. 
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SULFONAMIDES IN FRESH AND CONTAMINATED 
WOUNDS* 


MODE OF APPLICATION 


Compr. Emitze HoLMAn, M.C. U.S.N.R. 
Chief of Surgery, U. S. Naval Hospital 
MARE ISLAND, CALIFORNIA 


VIDENCE is accumulating that cer- 
tain conceptions in surgery, hitherto 
considered fundamental, must be 

greatly modified in the light of new experi- 
ences in the treatment of contaminated 
and infected wounds by the local and 
systemic administration of the sulfa com- 
pounds. Strode! following the Pearl Harbor 
debacle, reports the prolongation of the 

“golden period” for the débridement and 
closure of wounds from six to seventy-two 
hours by the immediate application of the 
sulfonamides to the wounded area. At 
the Mare Island Naval Hospital we have 
been able successfully to repair divided 
tendons twenty-six hours after the acci- 
dent, administering the drugs locally at 
the time of repair and orally after the 
operation. At the same hospital, injuries 
to soft parts, compound fractures, com- 
pound injuries to skull and brain, have 
been treated, when first seen, by the local 
application of the sulfonamides, followed 
at operation by irrigation, debridement or 
excision, and again by the local application 
of the drugs, supplemented after operation 
by their systemic administration. Re- 
peatedly, such treatment has resulted in 
the phenomenal healing of apparently 
hopelessly contaminated wounds. It is 
increasingly apparent, however, that the 
mode of application of these drugs is 
one of the most important factors in 
determining their effectiveness as miracle 
workers. Too often their administration 
is deferred until the patient reaches the 
operating table, and here, too, the mode 


of application may not be productive of 
the best possible results. 

The following precautions and _pro- 
cedures appear fundamental at the present 
time, though subject to change as fresh 
knowledge concerning these potent drugs 
is obtained: 

1. For local application, finely powdered 
or finely crystalline sulfathiazole and 
sulfanilamide are used in a mixture of equal 
parts (a) sulfanilamide, for its compara- 
tively quick and easier solubility and 
therefore more prompt absorption (b) 
sulfathiazole, for its more prolonged action 
due to less solubility. Sulfanilamide and 
not sulfathiazole is used intracranially, 
due to the harmful inflammatory reaction 
initiated in brain tissue by the latter. 

2. Whenever possible, this mixture 
should be applied immediately after the 
injury, at the first dressing by “‘first aider.”’ 
nurse, or doctor. The fighting men them- 
selves, stretcher bearers, corpsmen, nurses 
and doctors should be taught to introduce 
15 Gm. of the mixture, (or of sulfanilamide, 
or of sulfathiazole if only one is available), 
directly into any large wound at the earliest 
opportunity—if possible the moment after 
it is sustained, or when first seen, or at 
the time of applying the first field dressing, 
or while awaiting transportation to an 
emergency station. A determined effort 
should be made to introduce it into the 
depths of the wound and under flaps of 
avulsed muscle or skin. 

3. Immediately upon arrival at the 
emergency station or at the hospital, when 


* The opinions contained herein are the private ones of the author, and are not to be construed as official or reflect- 
ing the views of the Navy Department, or the naval service at large. 
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the wound is being inspected to determine 
its character and extent for proper dis- 
position of the case, the drugs should again 
be applied in generous amounts, directly 
or by atomizer, to every pocket and crevice 
of the wound, under elevated or avulsed 
flaps of skin, in exposed intermuscular 
planes, around denuded bone and among 
bone fragments. The prompt application 
of the drugs to all contaminated surfaces 
at the earliest possible moment, even before 
treatment for shock is instituted, will lead 
to their early absorption and effective 
concentration in those tissue fluids most 
heavily exposed to bacterial contamina- 
tion, thus providing for the early inhibition 
of bacterial growth. In the meantime, 
preparations for the treatment of shock, or 
arrangements for the removal of the 
patient to the operating room, are being 
made. 

4. At the operating table, following 
thorough irrigation of the wound, the local 
application of the drugs should not be 
deferred to the end of the operation, but 
should proceed simultaneously with the 
débridement or excision of the traumatized 
tissue. As soon as freshly incised, raw 
areas are exposed by the excision of tissue, 
the powder mixture is gently rubbed over 
the newly produced surfaces. Mixed with 
blood and tissue fluids, the powder makes a 
milky suspension, which is easily brought 
into contact with all crevices of potentially 
contaminated tissues. Simple “‘frosting”’ 
of the wound, as advocated so universally, 
is not equally effective in bringing the 
powder into contact with all contaminated 
tissues. 

This periodic application of the drugs in 
stages, as the operation proceeds, insures 
their presence in the tissues almost simul- 
taneously with, or even before, the con- 
tamination of these same tissues and tissue 
fluids by bacteria. It also insures that no 
crevice or pocket of the wound is missed. 
In operating in the presence of grossly 
infected tissues as in the repair of a colos- 
tomy or of an intestinal fistula, I have 
made it a rule to apply the powder every 
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few minutes, whenever a new area of 
freshly incised tissue is exposed, whether 
it be in the abdominal wall, the mesentery, 
or the retroperitoneal spaces. In open re- 
sections of the bowel, or stomach, the 
powdered mixture is applied to all raw 
mesenteric areas before entering the lumen 
of the viscus in order that the inhibiting, 
antibacterial agent is present in the tissues 
before their contamination by bacteria. 
Similarly, im pneumonectomy and lobec- 
tomy, after mobilization of the hilum and 
ligation and division of the hilar vessels, 
the powdered suspension is brought into 
contact with mediastinal surfaces, the ex- 
posed pleura, and the exposed edges of the 
incision in the thoracic wall before opening 
the infected bronchus. In this way operative 
areas are impregnated with the drug one 
and two hours earlier than would be the case 
if application of the drug were deferred to 
the end of the operation Moreover, the 
impregnation of tissue fluids with the sulfa 
mixture before their contamination by bac- 
teria, which may be imevitable as the 
operation proceeds, is, I believe, a most 
important factor in the inhibition of bac- 
terial growth. 

5. It is important in the final local ap- 
plication of the sulfonamides to avoid large 
dry masses and clumps of powder in the 
wound. To dump large amounts of the dry 
powder into a wound or into the peritoneal 
cavity, or as one author mistakenly ad- 
vises, to “fill the wound with powder”’ is 
almost certainly inviting poor healing due 
to the presence of this dry or caked powder 
acting as a foreign body. An emulsion or 
suspension of the powdered drug made 
with blood and tissue lymph, thinly 
smeared over all surfaces of the wound, 
insures their early solution and effective 
absorption with the least interference with 
healing. 

6. In those instances in which con- 
tamination has already been followed by 
well advanced infection as in peritonitis, 
the drugs must be applied to all infected 
peritoneal surfaces and pockets and such 
local application should be supplemented 
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immediately by the intravenous injection 
of 5 Gm. of one of the sodium salts, prefer- 
ably sodium sulfathiazole. This can be done 
at the operating table preceding the intra- 
venous administration of salt solution for 
the replacement of fluids. Following opera- 
tion, if nausea or gastric suction make oral 
administration impossible, the intravenous 
injection of 5 Gm. of sodium sulfathiazole 
dissolved in 100 cc. of distilled water may 
be repeated twice daily. Subcutaneously or 
intravenously, sulfanilamide may be ad- 
ministered as a 1 per cent solution: 1.5 Gm. 
dissolved in 150 cc. of physiological saline, 
brought to a boil, then cooled to body tem- 
perature, may be administered by hypo- 
dermoclysis every six hours. 

In certain instances in which vomiting 
prevents oral administration, sulfanilamide 
may be administered per rectum as a 
suspension in water: 4 to 6 Gm. of sulfa- 
nilamide powder are stirred thoroughly in 
100 cc. of tap water and introduced into 
the rectum by catheter every six or eight 
hours for twenty-four hours, and then 
twice daily. A concentration of 4.6 mg. per 
100 cc. of blood was achieved after three 
such rectal instillations. 

Following operation, as soon as nausea 
or vomiting permit, sulfathiazole or sul- 
fanilamide may be administered orally: 
4 or 6 Gm. at the initial dose and 1 Gm. 
every four hours thereafter. Rarely is it 
necessary to continue the oral administra- 
tion for more than four or five days, and it 
should be definitely discontinued at the end 
of ten days, or before if marked cyanosis, or 
a skin eruption resembling scarlet fever, or 
a high unexplained fever supervene. It is 
important to avoid overconcentration of 
the drugs in the urine with the possible 
production of sulfa crystals in the renal 
pelvis, ureter or bladder. Sufficient fluids 
must be administered to insure a urinary 
output of at least 1,000 cc. daily, although 
1,400 cc. Is preferable. The deposit of 
crystals in the kidneys will be further pre- 
vented if the hydrogen ion concentration 
of the urine is maintained between 7.2 
and 7.4 by the simultaneous administration 
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of 1 Gm. of sodium bicarbonate with each 
gram of the drug. 

The following case report illustrates the 
use of the drugs in the management of a 
truly generalized peritonitis following the 
rupture of a duodenal ulcer at Jeast twenty- 
seven hours and possibly thirty-six hours 
previously. Under ordinary circumstances 
such a generalized peritonitis with bilateral 
subphrenic collections of pus would have 
in all probability ended fatally: 


CASE REPORT 


The patient, forty-six years old, re-enlisted 
in the Navy on Monday, May 11, and that 
evening he embarked upon a prolonged celebra- 
tion. Events in the next eighteen hours are 
remembered only hazily, but he recalls being 
awakened Tuesday morning with severe inter- 
mittent pains over the entire abdomen. How- 
ever, he slept most of the day and when he 
finally awoke at 4:00, he was conscious of 
severe abdominal pain. He was admitted to 
Mare Island Naval Hospital at 11:00 P.M. 
Tuesday evening. There had been no vomiting 
or diarrhea and there had been no previous 
symptoms of ulcer. There was a history of 
syphilis in 1925, probably inadequately treated. 

Physical examination disclosed a rigid abdo- 
men, most pronounced in the epigastrium. 
The pulse rate was 102, temperature 101°F. 
blood pressure 140/90, hemoglobin go per cent, 
red blood cells numbered 4,720,000, white 
blood cells 21,000, 86 per cent being poly- 
morphonuclears of which 65 per cent were 
mature and 21 per cent banded, blood alcohol 
0.5 mg. per cent. 

The admitting officer’s tentative diagnosis 
was either a perforated ulcer or tabetic crisis. 
Re-examination at 6:00 A.M. Wednesday, 
revealed the presence of occasional abdominal 
cramps and severe, generalized, abdominal 
tenderness and rigidity with some distention. 
The pulse rate was 112, temperature 99.7°F. 
and the white cell count now numbered 27,400, 
81 per cent being polymorphonuclears, of which 
47 per cent were mature, 34 per cent banded. 
Roentgenograms disclosed a layer of air under 
each diaphragm, fully 2.5 cm. wide. 

Laparotomy for a ruptured viscus was per- 
formed under gas anesthesia at 11:00 A.M. 
Wednesday, twenty-seven hours after the 
known onset of abdominal pain. The appear- 
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ance of the intra-abdominal viscera at opera- 
tion suggested that perforation probably had 
occurred even hours earlier, but was not noted 
by the patient because of his state of inebria- 
tion. The operation was conducted through a 
short, high, right rectus incision. On opening 
the peritoneum there was an explosive dis- 
charge of gas. The peritoneal surfaces every- 
where were injected and covered with fibrin. 
From under each diaphragm about 240 cc. of 
brownish turbid fluid were evacuated. On 
elevating the right lobe of the liver, a leaking 
perforation of the duodenum was found, 4 mm. 
in diameter, surrounded by inflamed indurated 
tissue and bathed in thick purulent exudate. 
The duodenum and surrounding tissues were 
rigid with induration over an area fully 10 cm. 
in diameter. On exploring the pelvis, a large 
amount of purulent material was found with 
heavy deposits of fibrin on the wall of the 
intestines lying there. To facilitate withdrawing 
this fluid a short muscle-splitting incision was 
made in the right flank, through which pus 
was evacuated by suction from the pelvis, both 
flanks, and between loops of small bowel. The 
perforation was closed with a flap of omentum 
anchored in place with mattress sutures of silk, 
no attempt being made to approximate the 
edges of the perforation itself. A mixture of 
10 Gm. of sulfathiazole and 15 Gm. of sulfa- 
nilamide was applied to the inflamed peri- 
toneum. Successive portions of this powder, 
placed in the palm of the operator’s gloved 
hand were mixed with peritoneal fluid and 
applied successively to the peritoneal surfaces 
in the pelvis, both flanks, under both surfaces 
of the diaphragm and over the surfaces of the 
liver, the stomach, the spleen and the intes- 
tines. Both incisions were closed without 
drainage. 

During the operation, the patient received 
250 cc. of blood plasma, 800 cc. of normal 
saline solution and 4 Gm. of sodium sulfa- 
pyradine intravenously. At the end of the 
operation the pulse rate was 130, respirations 
32, blood pressure 104/80. Following the 
cessation of the anesthetic, he immediately 
became very cyanotic with a pulse rate of 
152 and respirations of 56. He was placed in an 
oxygen tent in which he remained for two days. 
Continuous suction through a Levine tube 
kept the stomach empty. He was permitted to 
drink two to’three ounces of water at frequent 
intervals, provided it drained promptly through 
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the Levine tube. During the first twenty-four 
hours, postoperatively, he drank 2,500 cc. of 
water, but during the same period 2,600 cc. of 
fluid was withdrawn from the stomach by 
Wangensteen suction. This concession of 
permitting a patient to drink water or even 
tea, following the suturing of a perforation, or 
resection of the stomach, does no harm in the 
presence of a well functioning suction appara- 
tus, and it relieves the intolerable discomfort 
of a dry mouth. Moreover, it keeps the throat 
and esophagus well washed, an important 
precaution against ulceration of the pharynx by 
the indwelling tube. A negative balance, that 
is, less fluid withdrawn than taken in, was 
noted on the third day postoperatively, and 
the tube was withdrawn on the fourth day. 
Rectal instillations of 300 cc. of normal salt 
solution every four hours, and the twice daily 
intravenous administration of 1,000 cc. of 
5 per cent glucose solution in normal salt 
solution provided an adequate fluid intake. 
The accompanying chart records the amount 
of sulfonamides administered daily and their 
concentration in the blood. (Table 1.) 


TABLE I 
Sulfonamides Blood Level of 
Date and Hour | Administered, Sulfa Drugs, 
Gm. Mg. Per Cent 
5-13-42: 1100 | 25 I.P. 
5 1.V. 
1500 29.5 
1700 25 
5-14-42: 1200 5 15 
1600 20 
5-15-42: 0goo 5 1.V. 6.2 
1630 5 LV. 10 
2000 18 
5-16-42: 0800 gin, 4.5 
1600 3.9 
4-17-42: 0800 I 
1430 2 (M) | 
5 1.V. | 
1800 2 (M) | 8.3 
5-18-42: 0830 2 (M), t.i.d. 6.5 
5-19-42: 0900 2 (M), t.i.d. I 
5-20-42: 0800 1 (M), q.4.h. 3 
4-21-42: 0830 1 (M), q.4-h. 3.5 
5-22-42: 0700 2.8 
Soft diet 


On the sixth postoperative day the wound 
partially broke open with the discharge of 
considerable pus. The wound healed by granu- 
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lation and at the present time he has a definite 
though moderate hernia. 

The culture of the intra-abdominal pus 
yielded Staphylococcus aureus and a_non- 
hemolytic streptococcus. 

In the convalescent period, his only remain- 
ing nine badly infected teeth were extracted. 
He has had absolutely no symptoms referable 
to the duodenal ulceration, and he ate a soft 
diet compatible with the edentulous condition 
of his mouth. Roentgenographic studies two 
months after operation disclosed no gastric 
retention, but a persistent deformity and 
irregularity of the duodenum. The patient 
considered himself well except for the small 
ventral hernia, easily controlled with an ab- 
dominal binder. 


SUMMARY 


1. In the management of contami- 
nated wounds and potentially contam- 
inated wounds a mixture of equal parts of 
sulfanilamide and sulfathiazole powder or 
crystals is applied in generous amounts to 
every pocket and crevice of the wound at 
the earliest possible moment whether on 
the field of battle, at first aid stations, or in 
the emergency rooms of our hospitals. At 
the first dressing or at the first inspection 
of the wound, every effort should be made 
to get the drug in contact with all raw 
surfaces. The earlier the drug can be 
applied after bacterial contamination, the 
more effective will be the inhibition of 
bacterial growth. 

2. The local application of the drug 
should be repeated again at operation 
when a débridement or excision is per- 
formed. When operating in a dirty or 
potentially contaminated wound as during 
a débridement, or in the closure of a 
colostomy, the drug mixture should be 
applied at successive stages as the oper- 
ation proceeds and as freshly incised 
areas are exposed in the operative field, 
endeavoring to impregnate these raw areas 
simultaneously with or even before their 
contamination by bacterial organisms. 

3. In open resections of any part of the 
intestinal canal, or in lobectomy or pneu- 
monectomy, the raw surfaces ‘of incised 
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tissues should be impregnated with the 
drugs before opening the unsterile or 
infected viscus or bronchus. 

4. In localized or general peritonitis, 
the drug should be brought into contact 
with all contaminated surfaces. Mixed 
with blood and tissue fluids, the drug is 
thinly smeared or rubbed over all infected 
peritoneal surfaces, thus insuring maxi- 
mum absorption and least interference 
with healing. Dumping large masses of the 
dry powder into a wound is inviting poor 
healing, as it may then act as a foreign 
body. 

5. “Frosting” a wound reaches only the 
superficial surfaces of a wound. A suspen- 
sion of the powder in tissue fluids permits 
more effective contact with all nooks and 
crannies, all crevices of a wound. 

6. After operation, when vomiting or 
gastric suction prevent their oral adminis- 
tration, the drugs may be administered 
subcutaneously, intravenously, or rectally: 

As a 0.8 per cent solution (8 Gm. in 
1,000 cc. Ringer’s or normal saline solution) 
sulfanilamide may be administered by 
hypodermoclysis. 

Five Gm. of sodium sulfathiazole dis- 
solved in 100 cc. of distilled water may be 
given intravenously twice daily. Sulfa- 
nilamide may be given intravenously every 
six hours as a I per cent solution (1.5 Gm. 
in 150 cc. normal saline solution). 

Four to 6 Gm. of sulfanilamide powder 
suspended in 100 cc. of tap water may be 
administered per rectum as a retention 
enema every six to eight hours for twenty- 
four hours, and then twice daily. 

7. Orally, 4 to 6 Gm. of the sulfonamides 
may be given as the initial dose, and 1 Gm. 
every four hours thereafter. Rarely should 
it be continued in this dosage more than 
five days, and very rarely after ten days. 
Marked cyanosis, a scarletiniform rash, 
or a high unexplained fever demand the 
discontinuance of the drug. A daily urinary 
output of at least 1,000 cc. is imperative 
and 1,400 cc. is preferable. 

8. Many cases including compound in- 
juries of the extremities, skull, thorax and 
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abdomen, have been treated successfully 
according to the above principles. The 
complete recovery of a case of generalized 
peritonitis with large collections of pus in 
the pelvis, in both flanks, and under both 
leaves of the diaphragm, following the 
rupture of a duodenal ulcer twenty-seven 
hours previous to operation, is presented in 
detail. In this instance, the concentration 
of the sulfonamides in the blood reached 
29 mg. per cent in the course of the first 
twenty-four hours after operation. 
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TREATMENT OF SKELETAL PAIN WITH PROCAINE 
INJECTIONS 
AN ANALYSIS OF 295 CASES IN GENERAL PRACTICE 


L. GorrRELL, M.D.* 
Surgeon, Gorrell Hospital 


CLARION, 


N the course of an average general 
practice, 295 patients were injected 
with procaine, nupercaine or eucupin 

solution. The magnitude of the problem of 
pain can be realized when one finds that 
214 additional patients complaining of pain 
during the same five-year period were not 
injected, i.e., the former group had pain 
severe enough so that an injection, often 
feared and usually detested by the layman, 
was not objected to. 

Causes of Pain. Table 1 lists the causes 

of pain as determined by myself and vari- 


TABLE | 
1. Trauma 
a. Direct injury and bruising............... 13 
s. Indirect twisting and straining 
6 
2 
11. Protruded intervertebral disc 
A. Suspected in 9, removed in.............. 3 
vi. Rheumatic (myalgia, fibrositis, neuralgia).... 164 
A. Predominantly menopausal.............. 9 
vit. Miscellaneous: Recurrent painful ankle...... 2 
Herpes zoster, persistent................... I 
Pleurisy, radiologically proved............. 4 


One each of gout, renal colic, en colic, 
carcinoma of stomach....... 

Each figure represents one patient, "classified under 
the predominant cause of pain. 
ous consultants, and proved by (1) opera- 
tion in a few cases, (2) roentgenologic 
study, (3) physical examination and (4) 
passage of time, which indicated that a 
serious underlying condition was not pres- 
ent. Consultation with orthopedists, neuro- 
surgeons, internists and general surgeons 
at the Mayo Clinic and elsewhere was 
obtained. 


IOWA 


One must remember that a patient with 
proved hypertrophic arthritis of the spine 
does not have pain because of the bony 
changes themselves, inasmuch as similar 
roentgen views can be found in patients 
who have no pain. The same statement 
holds for patients with bony spurs of the 
heel. 

Because of lack of definite diagnostic 
criteria for such diagnoses, the terms 
lumbago, fibrositis, myalgia, lumbosacral 
strain and the various neuralgias have not 
been used. 


PAIN IS NOT DIAGNOSTIC 


The more one injects patients complain- 
ing of pain, the more one realizes that 
certain types of pain are not diagnostic and 
far from being pathognomonic. Precordial 
pain radiated to the left shoulder and down 
the left arm is an especially common cause 
of worry to the patient because of its 
possible association with angina pectoris. 
Chest pain, of “pleuritic” type, Le., in- 
creased by deep respiration or cough, is 
quite often of superficial origin, as indi- 
cated by the lack of findings on physical 
and roentgenologic examination. 

Pain in the low back is a common com- 
plaint. After elimination of pelvic, bladder, 
rectal, kidney and_ vertebral causes, 
there remains a large number of individuals 
who complain of low back pain in acute 
attacks following slight or heavy exertion 
or in a chronic form. The great majority 
of these individuals can be relieved by 
local anesthetic injections, exercises, heat 
and reduction in weight. Belts were not 
recommended for any patient with back 
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pain, except for such times (riding a 
tractor or a railroad engine) when per- 
sistent jarring and strain could be expected. 
A belt or corset is no more a treatment for 
back pain than a crutch is a treatment for 
a painful ankle. 

The relief of pain by procaine injections 
is not diagnostic. The pain of a protruded 
intervertebral disc can be relieved for 
weeks. A woman with a giant cell tumor 
of the knee and painful disability on walk- 
ing was relieved by such injections. A 
surgically proved case of spasm of the 
sphincter of Vater was relieved more 
quickly by infiltration of the tender point 
over the right upper quadrant than by 
nitroglycerine and morphine. Abdominal 
pain due to a cystoscopically proved en- 
largement of the verumontanum and 
urinary retention was relieved promptly 
by injection. The relief of pain by local 
anesthetic injections does not free one from 
the responsibility of determining a possible 
serious cause for the pain. 

Repeated recurrences of pain indicate 
that (1) the underlying condition has not 
been found, (2) auxiliary treatment has 
not been carried out, e.g., exercises for 
painful backs or (3) the “trigger points” 
were not injected. 


PHYSIOLOGIC BACKGROUND 


Sir Thomas Lewis’ clinical and experi- 
mental work on pain’? and Leriche’s® 
surgical attacks on pain-carrying nerves 
and the sympathetic nervous system, have 
founded new ideas. 

Pain can be studied scientifically, be- 
cause it now can be produced under 
standardized conditions. Lewis found that 
pain results from the injection of hyper- 
tonic saline solution into vArious struc- 
tures. By injection of skin and muscle, 
he was able to produce different types of 
pain. 

Skin Pain. The pricking of a needle 
into the skin results in a sharp, localized 
“sticking” pain; the same type of pain 
appears if saline solution is injected rapidly 
or when the skin is touched with a hot wire. 
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“Burning”’ pain results when a prolonged 
stimulus (freezing or heat) is applied to the 
skin. 

Abrasions, fine multiple scratches, freez- 
ing, ultraviolet irradiation and continued 
friction result in the same type of pain. 
The subject cannot distinguish between 
them but complains merely of “burning.” 
(What does the patient mean when he 
complains of a burning pain?) 

“Dull” pain arises from deeper struc- 
tures. If hypertonic saline solution is 
injected into muscle, a dull, Poorly local- 
ized, “aching” or “sickening” pain results, 
resembling that found in rheumatic and 
arthritic conditions, and muscle and liga- 
ment pains. Even procaine solution, if 
injected rapidly into muscle or fascia, will 
procure this dull, “full” type of distress. 

Nerve Pain. sharp, shooting pain 
indicates that a nerve has been involved, 
or that a sensitive structure such as a sheet 
of fascia has been touched with the needle. 


TECHNIC OF INJECTION 


The “trigger point” must first be found. 
This point can be found by palpating, in 
the painful area itself, around it or between 
it and the spinal column, for an area which 
is markedly tender. If the patient does not 
wince when pressure is made on a point, 
it is probably not the one sought. If finger 
tip pressure causes the patient to say, 
“‘That is my pain,” one may confidently 
predict relief. 

If several areas of tenderness are found, 
mark each with a skin marking pencil or a 
drop of colored antiseptic solution, then 
compare to determine which are the most 
tender and inject only those causing 
wincing tenderness. 

Multiple areas can be treated only by 
multiple injections, with definitely poorer 
results than injection of one or two points, 
by infiltration of the entire area with 
lg per cent procaine solution or by infra- 
red radiation or short wave therapy. 

Depth of Injection. A wheal is raised 
with a fine needle by injecting four or five 
drops directly into the skin. A No. 24 gauge 
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two or three inch needle is then attached, 
and gently inserted through the wheal and 
into the deeper structures until underlying 
bone is reached or the patient complains 
of pain. Two cc. of procaine is injected 
when pain is elicited. After a wait of one- 
half minute, palpation is then carried out 
to see if tenderness has disappeared. If no 
pain is produced by pressure, that “‘trig- 
ger’? point has ‘been treated sufficiently. 
If some tenderness persists, the needle is 
introduced farther and the process re- 
peated. It is of clinical research interest 
to note at what level, and approximately 
in what structure, the painful area is 
located. 

Types of Solution. Procaine solution of 
I per cent strength was used in the great 
majority of these injections. Nupercaine 
solution (1:1000) is a longer acting local 
anesthetic which gives better results in 
chronic painful conditions. 

Patient’s Position. Except for the most 
trifling injection, the patient should be 
kept lying down, and preferably so placed 
that he cannot see the needle or the injec- 
tion. He should be told of the initial prick 
of the needle but should not be asked 
repeatedly if pain is present. 

Nervous or apprehensive patients had 
best be given a small dose of barbiturate, 
e.g., 114 gr. of nembutal, preceding the 
injection. One patient out of three will feel 
dizzy or faint if allowed to sit up promptly 
after the injection of 10 cc. or more of 
procaine or nupercaine solution, so that it 
is best to have all patients remain lying 
down for ten minutes thereafter. 

Has Enough Solution Been Injected? 
The patient should assume the position or 
go through the motions which caused him 
pain previously, before one should assume 
that all trigger points are treated. 

How Many Injections Are Needed? One 
injection relieves 25 per cent of muscle 
and ligament pains; two injections bring 
relief to half of the patients. The injections 
are given at two or three day intervals. 
If longer and longer periods of relief are 
not obtained by each injection, in the 
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remaining group, the patient should be 
restudied for other causes of pain or ques- 
tioned about work which may be aggravat- 
ing the condition. 

What Should the Patient Be Told? The 
patient should be informed that in most 
cases there is a reaction from two to six 
hours after the injection. At this time, the 
pain may recur and may temporarily be 
worse than previously (he should have 
analgesic tablets to take during this time). 
Following this episode, either the pain will 
disappear leaving only a residual stiffness 
or it will persist. He should be told to 
carry out his usual daily routine, with 
avoidance of heavy, straining positions or 
movements. 


ANATOMIC BACKGROUND 


Through the courtesy of Dr. T. T. Job, 
Professor of Anatomy at Loyola Uni- 
versity School of Medicine, several weeks 
were spent in dissecting various painful 
areas and attempting to determine the 
source of pain and the structures which 
the injecting needle touched or penetrated. 
This material will be reported separately. 
Dr. Job’s caution should be remembered: 
“Don’t speak of muscle pain. All muscle 
fibers are encapsulated in fascia. There are 
no nerve endings in muscle except motor 
end plates; pain nerves are in the fascia.” 


SUMMARY 


Procaine injections will cure the great 
majority of muscle, fascia and ligament 
pains. Relief is only temporary, though 
often gratifying, if an organic cause is still 
at work or if improper work or posture Is 
persisted in. Such injections are of little 
value if trigger points are not found and 
each injected. 

In the long term view, such injections 
must be considered as only a part of the 
treatment of osteo-arthritis and rheumatic 
conditions. The correction of posture, 
removal of foci of infection (occasionally), 
reduction of weight, avoidance of chilling 
and overwork, the daily use of “‘limbering 
up” exercises, all must be considered. 
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VENOGRAPHY AS AN ESSENTIAL AID IN THE 
TREATMENT OF VARICOSE VEINS* 


SAMUEL H. SEpwitTz, M.D. 


Chief of Peripheral Vascular Clinic, 
Youngstown Hospital Association 


AND 


Epcar C. BAKER, M.D. 


Attending Roentgenologist, 
Youngstown Hospital Association 


YOUNGSTOWN, OHIO 


OLLOWING the work on venography 
reported by Bauer,!”* Starr, Frank 
and Fine,‘ Fine and Sears,> Homans 
and Dougherty,® we adopted the procedure 
to study chronic conditions of the lower 
extremities resulting from disorders of 
the venous circulation. This was prompted 
by the occurrence of postoperative compli- 
cations.’ Treatment of these complications 
was costly and caused much loss of time. 
Since the adoption of this procedure 
as an essential routine in working up 
cases, there has been no occasion of post- 
operative complication in our last series 
of 148 cases. We found the percentage of 
cases rejected for treatment after veno- 
graphic study was the same as the per- 
centage of postoperative complications 
reported in a previous publication.® 
Information gained by our study af- 
forded us increased knowledge of the 
anatomy and physiology of the venous 
circulation.? One fact observed by fluor- 
scopic examination during injection of the 
diadrast with the patient in the supine 
position, was the rapidity of the dye 
seeking the deeper avenues of return as 
early as was possible, regardless of which 
distal small superficial vein on the dorsum 
of the foot was selected as the site for 
injection. This fact obviates the use of 
the tourniquet technic as described by 
Mahorner.” We believe by the use of the 
tourniquet any superficial phlebitis of 
the lowermost part of the leg and foot is 
not revealed. We do believe with him 
that it is of advantage in trying to ascertain 
distal deep phlebitis in cases postopera- 
tively and in those in which there exists an 
old ulcer with a thrombophlebitic history. 


Another fact learned was that one could 
not place utmost reliance on the value 
of the generally accepted tests used to 
determine the status of the deep venous 
circulation. This applies to the tests 
we routinely employ, namely, Trendelen- 
burg, Perthes, Oscher-Mahorner, Pratt 
and Heyerdale, recently reported."! In 
three instances complications occurred 
when Veal’s venous pressure studies were 
made. 

The fallacy encountered in these tests 
is the inability to establish the existence 
of a very small segment of the deep 
venous system involved by an old throm- 
botic process which lights up after massive 
injection. Likewise we have seen many 
instances of retrograde flow occur in 
veins with good functioning valves and 
no evident disorder to explain the change 
of flow. This finding has never been 
proved to produce ill effects after injection. 


X-RAY TECHNIC 


The dye used in diodrast 35 per cent. 
The Dolan mouth test prior to injection 
is given the patient. Twenty cc. of the 
dye is given slowly through a small 
needle (No. 26 to 27 gauge) over a period 
of approximately two minutes into a 
small vein on the distal portion of the 
dorsum of the foot below the external or 
internal malleolus. 

In our own experience, it has only 
occasionally been necessary to cut down 
on a vein to inject the dye. Such cases 
have had marked edema or swelling of 
foot and ankle, and it was not possible to 
find a vein without incision. All patients 
are placed in the supine position. Changing 
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angles of the table, Trendelenburg and 
opposite, have proved to be disadvan- 
tageous in visualizing upper thigh and 
iliac veins. 

Two lead screens placed on either side 
of the top of the Bucky table have been 
used recently. These are of sufficient width 
and are so placed that the intervening 
space allows the coverage of half a 14 by 17 
film. These lead screens are long enough to 
reach from the ankle to the lower abdomen. 
The leg can be satisfactorily positioned 
between these screens so that the entire 
venous circulation of the leg, thigh and 
lower pelvis that we wish to visualize can 
be portrayed on serial films. 

During the time of the two minutes’ 
injection, six exposures are made. Two 
exposures of the leg are made from ap- 
proximately the ankle upward after about 
4 to 5 cc. of the dye has been injected. 
As soon as the tube stand and Bucky 
tray can be shifted upward, two more 
exposures are made of the upper leg, 
knee, and lower thigh. Again, the tube 
stand and Bucky table are shifted upward 
and two more exposures are made which 
include the upper thigh and lower pelvis. 
These exposures are in pairs and each 
exposure is made from a_ stereoscopic 
position. 

We realize that stereoscopic examination 
of any part requires that that part be 
absolutely still for a proper stereoscopic 
view. However, the dye remains long 
enough in one place to allow us to differen- 
tiate between the deep and _ superficial 
circulation. This has proved to be very 
important and is very difficult to demon- 
strate by single film examination. By rapid 
work, it is possible to complete six of these 
exposures in the time that the dye is 
injected. Occasionally, a fourth film is 
made with two exposures, one on either 
half of the film, after the conclusion of the 
injection. Usually, this film is made of the 
upper leg and knee area. 

By such procedure, we obtain a series 
of overlapping films of the region from the 
ankle up to and including the lower pelvis. 
The time interval between these films 
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is such that in the normal case, visualiza- 
tion of the venous structure of leg and 
thigh into which the dye enters is ob- 
tained. The fourth film gives us added 
information about the upward passage 
of the dye in the upper portion of the leg. 
The stereoscopic film enables us with 
considerable certainty to reconstruct ana- 
tomical positions. 


SUMMARY 


We believe the use of serial venography 
affords valuable information in the study 
of the deep venous circulation of the 
lower extremities. Since this procedure is 
simple, free from contraindication to its 
use in the face of any disorder, and 
because of the great benefit we have 
derived in avoiding postoperative com- 
plications, we do not hesitate to state 
that no preoperative study of the deep 
venous circulation is complete without 
the use of venography. 
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ABDOMINAL PREGNANCY—FIFTH MONTH* 
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EFORE the days of careful histo- 
logical study of specimens removed 
at operation, it was believed that the 

ovum could be implanted upon any portion 
of the peritoneum with a resultant primary 
abdominal pregnancy. With careful study 
of the material, it is now conceded that 
most abdominal pregnancies are the result 
of a ruptured tubal pregnancy and are, 
therefore, secondary rather than primary 
abdominal pregnancies. The hemorrhagic 
complications of this condition may be 
extremely severe as exemplified by the 
case reported. 


CASE REPORT 


Mrs. M. R., a thirty-eight year old married, 
white woman, was brought to the Malden 
Hospital as an emergency patient, following a 
vaginal examination in a physician’ s office on 
April 17, 1942. She was in shock and com- 
piained of severe right lower quadrant pain 
associated with nausea and vomiting. She 
had been perfectly well up to three months 
prior to admission to the hospital, when she 
noticed a constant dull aching sensation in the 
right lower quadrant. The pain was not 
relieved by rest, it was not increased by 
exercise, nor did it radiate in any direction. 
Two months before admission she had an 
attack of sharp severe pain which started in 
her right back and which radiated forward to 
the right lower quadrant of the abdomen. This 
lasted ten minutes and disappeared after rest 
in bed. At approximately the same time she 
noticed a constant vaginal discharge, which 
had not been observed previously. Over a 


period of four weeks, the attacks increased in 
number, severity and duration, and during one 
very severe attack, there was swelling of the 
abdomen, this lasting from twelve to fourteen 
hours. Six weeks before admission, there was 
observed a small lump in the right lower quad- 
rant which gradually increased in size. She 
consulted her physician and was told that 
she was either pregnant or that she had a 
tumor. He treated her by means of injections 
which did not relieve her symptoms. One 
month before admission she had a sudden 
vaginal hemorrhage, passed approximately a 
cupful of blood, and was subsequently aware 
of a daily, dark brown stain on her under- 
clothing. For the last month the pain in the 
right lower quadrant constantly increased in 
severity and became so frequent that it was 
necessary for her to spend most of her time 
in a reclining position in bed or on a couch. 
Between the attacks of severe pain she always 
experienced a dull ache. During these four 
weeks she noticed that her lower abdomen had 
increased approximately twice its normal size, 
and the mass was directed downward and to- 
ward the median line. On the day of admission 
to the hospital she consulted another physician 
who told her that she was seven months’ preg- 
nant. While seated in the doctor’s office she 
felt suddenly faint and collapsed. Upon re- 
covery from her syncope she was seized with 
terrific right lower quadrant pain, which 
radiated to the back, this pain being more 
severe than any she had previously experienced. 
She also felt nauseated and vomited two or 
three times, she had a marked sense of weak- 
ness and prostration, with difficulty in breath- 
ing, and she had a sense of impending death. 


* From the Departments of Gynecology and Pathology, Tufts College Medical School, and the Obstetrical and 
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Her periods had always been quite regular, 
lasting seven to ten days, and were accom- 
panied with marked dysmenorrhea in the form 
of right lower quadrant pain. 


> 
> 
> 
> 


Fic. 1. Fetus, well developed and well nourished, 
weighing 530 Gm. Several cm. of cord are still 
attached. 


The patient, whose husband is living and 
well, had had two previous pregnancies; the 
first child was seventeen, and the second fifteen 


Fic. 2. Fetus with attached cord and placenta. The cord is of 
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She had had the usual diseases of childhood, 
and rheumatic fever at the age of fifteen years; 
this necessitated her remaining in. bed three 
months, and she was told that she had a heart 
involvement. Subsequently she was examined 
by five physicians who informed her that her 
heart showed no abnormalities, and there had 
been no further cardiac symptoms. There had 
been infrequent attacks of tonsillitis. Fifteen 
months before admission to the hospital she 
had an attack of polyarthritis, accompanied 
by swelling, pain and redness, and involving 
both elbows and both knees. Bed rest for 
approximately two and one-half months ar- 
rested the condition, and there had been no 
further attacks. There had been no other 
hospital admissions or operations. 

The patient was seen as a thirty-eight year 
old woman lying in bed in apparent great pain; 


she was pale and dyspneic; there were beads of 


perspiration on her forehead; her extremities 
were cold and clammy and she was apparently 
in profound shock. The head was grossly nor- 
mal; the chest was symmetrical; the lungs were 
resonant and clear throughout; the heart 
showed the typical signs of mitral stenosis; the 
pulse was so rapid it could not be counted, and 
the blood pressure was unobtainable. The 


average diameter, but somewhat shorter than normal. The 
marginal attachment of the cord is clearly shown. Along this 
margin, the chorionic villi form a thick fringe and project 
freely beyond the chorion and amnion. 


years of age. Her mother had died from a dis- 
ease unknown to her, and her father from 
influenza. One sister had died in childbirth, 
and four brothers and three sisters were living 
and well. There had been no familial diseases. 


abdomen showed a large mass which rose 
above the umbilicus, occupying the right lower 
quadrant and part of the left; it was extremely 
tender to palpation and there was definite 
spasm of the muscles over that area. There 
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Fic. 3. Placenta, weighing 275 Gm. This Fic. 4. This resembles Figure 3, but im addi- 


picture shows the maternal surface with tion, shows the relative position of the 
a short segment of cord emerging from buried tube within the substance of the 
one side. Along one margin, the chorionic placental mass. This is indicated by a 
villi project in coarse masses. The villi sound which has been passed through the 
are delicate and show no tendency to- tube to emerge at both the proximal and 
ward cyst formation. The remaining the distal ends of the tube. The tube was 
maternal surface is comparatively deeply hidden and was only uncovered 
smooth, but coarse and leathery. after making linear parallel incisions into 


the thicker portion of the placenta. 


Fic. 5. Many healthy chorionic villi seen in longitudinal and cross-section. Such tissue is 
representative of the mass of villi projecting from the chorion adjacent to the attach- 
ment of the cord. Each villus is well vascularized and in many, the vessels are over- 
distended. The stroma is loose but not edematous. The inner layer of trophoblastic 
cells—Langhans cells, has disappeared, and the outer syncytial cells are flat and 
inconspicuous. The intervillous spaces are patent and free of fibrin. X 108. 
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was no tenderness in the upper part of the 
abdomen and peristalsis was not observed at 
the time of examination. A vaginal examination 
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of citrated blood intravenously. With this 
treatment she gradually came out of her shock 
and she continued to improve, although her 


Fic. 6. Section through an area of the placental mass adjacent 
to the tube. This picture clearly shows ovarian tissue in the 
upper two-thirds of the block, and fibrin, disintegrating red 
blood cells, and the shadowy outlines of necrotic villi in the 
lower third. There is very little attempt at organization of 
this mass of blood and fibrin. A dense band of fibrous tissue 
separates the placental tissue from the ovary. Above this, the 
stroma of the ovary is edematous. A medium-sized vein, mod- 
erately dilated, lies just above the center of the field, and just 
above and immediately adjacent to the latter, lies a hyalinized 
corpus luteum. There is no decidual reaction within or along 
the surface of the ovary. X 24. 


was not done because of a steady trickle of 
blood through the vagina. Her red blood count 
was 3,000,000, and her hemoglobin, (Sahli) 
40 per cent. 

After her admission to the hospital she was 
seen by several members of the visiting staff 
who agreed that she had had a lower abdominal 
accident with hemorrhage, and that the 
abdomen should be explored after her shock 
had been combatted. 

She was placed in the Trendelenburg posi- 
tion; heaters and blankets were applied and 
morphine sulfate, gr. 14 (10 mg.) was admin- 
istered. She was given 500 cc. of blood plasma, 
1000 cc. of normal saline solution and 400 cc. 


pulse remained rapid and thready. Fifteen 
hours after the admission the blood pressure 
was 120 systolic and 70 diastolic and the pulse, 
although elevated in rate, was strong in char- 
acter. During her stay in the hospital the 
abdomen became progressively larger and 
duller, there was greater tenderness and the 
spasticity involved the entire abdominal wall. 
At this time one of us, (L. E. P.), was called in 
consultation. The patient was then pale but 
not in shock; the pulse was weak in character 
and 140 in rate; and the abdomen was dis- 
tended and boardlike, making it impossible to 
feel any individual structures through the 
abdominal wall. A vaginal examination re- 
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Fic. 8. 


Fic. 7. Section through another portion of the placental mass, showing on the left one 
surface of broad ligament and on the right, chorionic villi, intervillous spaces, and 
blood clot. This area of broad ligament is made up of edematous fibrous tissue, 
scattered vessels and a moderately well demarcated zone of decidual cells. 
No serosal cells are visible, but a delicate layer of dense fibrin resembling a Nita- 
busch membrane tends to separate these decidua cells from the adjacent villi. Here 
the villi are collapsed, but they are still vascularized and apparently capable of 
functioning. Much of the intervillous space is filled with a moderately fresh coagulum. 
X 108. 

Fic. 8. Another section through the junction of broad ligament and placenta. A moder- 
ately dilated blood sinus divides the section diagonally and unevenly. This is lined 
with endothelium and bordered above, and on the left side, by decidua and below 
and on the right, by edematous ground substance and hypertrophied smooth muscle 
fibers infiltrated with lymphocytes and histiocytes. A small tongue-like mass of 
trophoblasts project into the Iumen and another nest of trophoblastic cells is em- 
bedded among decidua cells in the lower left-hand corner of the section. X 220. 
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vealed moderate vaginal bleeding and bulging 
and tenderness in the cul-de-sac of Douglas. A 
preoperative diagnosis of abdominal pregnancy 
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gutters were filled with free and clotted blood. 
The uterus was located. It was about twice its 
normal size; the left tube and ovary, were not 


Fic. 9. A low power transverse section through a segment of tube. A nar- 


row membrane of mucosa lies at the top of the field. This is partially 
separated from the underlying muscularis by large, communicating 
thin-walled sinuses. A mass of hypertrophied, smooth muscle fibers on 
the right and left border this sinus as it passes through the thickness of 
the tube. Below, two large clumps of fibrin, in which sclerosed chorionic 
villi are embedded, are almost inseparably attached to the tube. In this 
area, the wall of the tube is very thin and only the mucosa and blood 
sinuses separate the lumen of the tube from the peripherally attached 


placenta. X 96. 


had been made by Dr. T. G. Tighe, the resident 
surgeon. At the time of examination by the 
consultant it was evident that there was a 
severe intra-abdominal hemorrhage, and the 
preoperative diagnosis of abdominal pregnancy 
was allowed to stand. The improvement in her 
general condition having reached its optimum, 
operation was decided upon and the patient 
was taken to the operating room. 

Spinal anesthesia was administered by Dr. 
Daniel Johnson, the hospital anesthetist. The 
urinary bladder was catheterized and the 
catheter was left in situ. The abdomen was 
prepared and the patient was placed in the 
Trendelenburg position. A median pelvic inci- 
sion was made from the symphysis to the 
umbilicus. On entering the peritoneal cavity 
there was the escape of considerable blood, 
estimated at 500 cc. The pelvis and the lateral 


enlarged, were adherent in the cul-de-sac of 
Douglas. On the right side there was a large 
mass which extended from that side of the 
uterus to the pelvic brim and rose above it. 
This mass contained an abdominal pregnancy, 
it was very tense, and, involved in this mass 
were the right side of the uterus, the right 
tube, the right ovary, the cecum, the appendix 
and the right broad ligament. In attempting to 
free the mass it was punctured, with the 
escape of amniotic fluid. A well formed, five 
months’ female fetus, alive at the time of 
delivery, was delivered through the incision, 
and the cord was cut. The mass was shelled 
out from the posterior surface of the right 
broad ligament with the hand, the cecum and 
appendix were separated from it, but the right 
tube and ovary remained attached to it. The 
right infundibulo pelvic ligament was cut be- 
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tween clamps, the right broad ligament was 
clamped and cut under the mass until the 
right side of the uterus was reached, the tube 
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in two layers with a running suture of No. 1 
chromic catgut in the peritoneum, and with 
through-and-through black silk sutures in the 


— 


Fic. 10. A higher power magnification of a small segment of tube, showing the lumen 
divided up into numerous epithelial-lined spaces—a picture quite consistent with old, 
healed inflammatory reaction within the tube. In one area, just beneath the epithelium, 
there is a narrow zone of decidua cells and attached to this is an amorphous mass of 
fibrin. Large syncytial giant cells are embedded in the latter. This fibrin forms part of 
the boundary of a large intervillous space. In the lower right-hand corner of the sec- 
tion, several sclerosed chorionic villi project into this space. At this particular point 
in the tube, a layer of epithelium bordered externally by a narrow zone of decidua forms 
the only barrier between the lumen of the tube and the attached placenta. The smooth 
muscle in this area of the tube has entirely disappeared. X 108. 


and ovarian ligament were clamped close to 
the uterus and cut, and the mass was removed 
in toto. In addition to the tube and ovary the 
specimen contained a well formed placenta. 
All clamps were replaced with suture ligatures 
of No. 1 chromic catgut. Adhesions about the 
cecum and the appendix which had been 
severed were ligated with the same material. 
An area in the uterine fundus which had been 
bared during the dissection was covered over 
with serosa by means of a continuous suture of 
No. 1 chromic catgut. The hemostasis being 
complete, the blood clots in the pelvis and 
lateral gutters were removed but the liquid 
blood was left in the pelvis. The uterus was in 
forward position, the left adnexa, which had 
been freed from the cul-de-sac of Douglas, 
were left in situ, the omentum was spread over 
the intestines, which were distended, placed 
behind the uterus, and the incision was closed 


remaining layers. At the completion of opera- 
tion the condition of the patient was no more 
serious than it was at the start. Upon her 
return to bed she was given 500 cc. of blood 
plasma and 500 cc. of citrated blood by 
transfusion. 

The convalescence was under the immediate 
supervision of Doctors S. P. Norman, and 
T. G. Tighe, Dr. Phaneuf seeing the patient 
only twice. Upon her return to bed, her tem- 
perature was 97°F., her pulse 150 and her 
respirations 34. On the first postoperative day 
the temperature rose to 101°F., the highest 
during her convalescence, the pulse was 130 
and the respirations 40. At the sixth day all 
three had dropped to normal limits. She was 
allowed out of bed on the tenth day and was 
discharged on the thirteenth day, at which time 
the incision was well healed. She has remained 
well up to the present time. 
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The specimen was taken to Tufts College 
Medical School and submitted to Dr. H. 
Edward MacMahon, the Professor of Pathol- 
ogy, for examination. The report is as follows: 

The specimens consisted of a female infant 
and placenta. The clinical diagnosis was 
abdominal pregnancy, fifth month. 

Specimen No. 1. This was a well developed 
and well nourished white female infant, 
weighing 530 Gm., and measuring from head to 
heel 27.5 cm. Nails were formed on both 
hands and feet. The anus was patent. The eye- 
lashes and eyelids were regularly formed. The 
head was round and symmetrical. The bones, 
the sutures of the calvarium, and the fontanels 
bore a normal relationship to each other. The 
ears were fully developed, well formed, and 
lay flat against the head. The chest, abdomen, 
external genitalia, and extremities showed no 
evidence of disease. A segment of cord, 10 cm. 
in length, and 1.5 cm. in width, was normally 
attached at the umbilicus. Gross Diagnosis: A 
healthy female infant, approximately 54 months 
old. 

Specimen No. 2. This was a placenta, to- 
gether with 15 cm. of cord, weighing 275 Gm. 
The cord was regular in size, shape, color and 
consistency, and the cut surface presented the 
openings of three vessels, from which little 
fluid blood could be expressed. The fetal sur- 
face of the placenta was smooth, glistening, 
gray, and transparent, and was represented 
by the amnion, which could be easily detached 
from the underlying chorion. The placenta was 
nearly circular in outline and measured 20 cm. 
in diameter. For the most part it was thin and 
less than 1.0 cm. in thickness, but along one 
margin, it was coarse and thick, and measured 
4 cm. in width. From this thick zone, the width 
rapidly tapered off as one passed from one side 
to the other, and where it was thinnest, it 
measured only 0.2 cm. The cord showed a 
solid marginal attachment, and joined the 
placenta at its thickest point. From here the 
vessels spread out in an irregular, fan-like 
manner. The vessels were small and incon- 
spicuous and many were pale, collapsed, white, 
and empty. The maternal surface was very 
unusual. A small crescentric zone of grayish- 
red, friable, healthy chorionic villi, measuring 
about 2 to 3 cm. across, and 2 to 3 cm. thick, 
lay along one margin. This corresponded to the 
thickest portion of the placenta and also to the 
site of attachment of the cord. The remainder 
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of the maternal surface, measuring about 18 
cm. in diameter, was represented by a com- 
paratively smooth, but cobbled, gray to 
reddish-gray, firm, leathery, compact, mem- 
brane-like structure, that was inseparably 
attached to both chorion and villi. A very 
careful examination of this membranecus, 
maternal surface, failed to reveal any recog- 
nizable structure, with the exception of a 
cluster of large blood vessels with thick walls 
and gaping lumina. These represented the dis- 
tended and tortuous vessels of the broad 
ligament. Multiple sections through this area, 
which bordered the thickest portion of the 
placenta, revealed many more similar vessels, 
much edematous gray fibrous tissue, and an 
intact, but flattened ovary, and a completely 
hidden tube. The latter was tortuous, thick- 
walled, and 7 cm. in length. Both the inner 
and outer ends of the tube were discernible, 
and a 1 mm. probe could be easily passed 
through the outer two-thirds. The distal or 
outer end of the tube was represented by a 
gaping lumen that lay just at the junction 
between the friable and compact portion of the 
placenta. 

Multiple sections into the ovary revealed a 
variable amount of edematous, gray, leathery, 
fibrous tissue, many vessels and several small 
cysts 0.3 to 0.5 cm. in diameter. There was no 
recent corpus luteum. On carrying these 
incisions more deeply through this gray, 
leathery, edematous, and vascular fibrous tissue 
of the broad ligament and ovary into the sub- 
stance of the chorion itself, a narrow zone of 
villi and blood, representing the intervillous 
space, was recognizable in the thicker areas, 
adjacent to the attachment of the cord. The 
villi became less and less conspicuous, as one 
traveled farther from the cord, and in the 
thinnest portion of the placenta, they dis- 
appeared entirely. Here, only a narrow streak 
of coagulated blood separated the thin, flat, 
membraneous chorion, from an equally thin, 
fibrous, maternal wall. It was obvious that 
less than one-third of the entire maternal 
surface of the placenta was composed of func- 
tioning chorionic tissue. This corresponded to 
the thickest portion of the placenta and was 
confined to that area radiating out from the 
attachment of the cord. This area came in con- 
tact with the upper portion of the broad liga- 
ment, the vessels of the broad ligament, the 
tube and the ovary. Gross Diagnosis: Ectopic 
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abdominal pregnancy, with placental site cov- 
ering the broad ligament, ovary, tube, and 
pelvic peritoneum; old, healed salpingitis; 
follicular cysts of the ovary; hemorrhage into 
the decidua; widespread infarction of the 
placenta. 

Microscopic examination was made of eleven 
sections taken from the cord, placenta and 
placental attachments. 

Section No. 1. This comprised a portion of 
ovary, broad ligament, and placenta. The ovary 
was very edematous, and the stroma showed a 
number of old corpora albicantes. Along one 
surface, there was a layer of old, coagulated 
blood, in which the shadowy outlines of 
necrotic chorionic villi were still recognizable. 
There were many histiocytes filled with 
hemosiderin in this coagulum. The blood in the 
form of dense, closely packed fibrin, and frag- 
mented and crenated red blood cells, came into 
immediate contact with those fibroblasts which 
formed the cortex of the ovary. These fibro- 
blasts were abnormally large and were em- 
bedded in fluid, rich in old blood cells and fibrin. 
Practically all of these fibroblasts ran parallel 
to the surface of the ovary and there was little 
or no tendency for the fibroblasts or adjacent 
capillaries to extend into the adherent coag- 
ulum. There was a moderate infiltration of 
monocytes and lymphocytes into the under- 
lying ovarian tissue. There were no viable, 
trophoblastic or syncytial cells and there was 
no suggestion of any ingrowth of villi into the 
substance of the ovary. In this area, there 
were no recognizable decidua cells. Diagnosis: 
Ovary and adjacent broad ligament, bordered 
by placental tissue showed so-called placental 
infarction. 

Section No. 2. This consisted of ovary, 
chorionic’ villi, intervillous spaces and chorion. 
The ovary was edematous. Its arteries and 
veins were dilated and thick-walled. A dense 
layer of fibrin was adherent along one surface 
and embedded in this were chorionic villi. 
Some of these were necrotic, others were 
sclerosed. They contained few vessels and 
these were collapsed and empty. In areas, the 
intervillous spaces were filled with fibrin; in 
other areas, they were free. The syncytial cells 
were poorly preserved. There were scattered 
cells in the layer of fibrin adjacent to the 
chorion that resembled decidua cells. The 
chorion itself was sclerosed, and its vessels 
were partially occluded. The intervillous space 
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was unusually narrow. Diagnosis: Ovary, 
bordered by an area of completely and par- 
tially infarcted placental tissue. 

Section No. 3. This comprised ovary, 
chorion, amnion, and a few degenerate non- 
functioning decidua cells. The ovary was 
edematous. The vessels were large. There was 
a layer of fibrin that separated a few hyalinized, 
collapsed villi, from the substance of the ovary. 
There were no free intervillous spaces. The 
chorion was narrow, sclerosed and avascular. 
The amnion was well preserved. There were a 
number of cells, resembling decidua cells, 
embedded in the fibrin, along the surface of the 
ovary. Diagnosis: Ovary and placenta: the 
changes in the chorion and villi here resemble 
those in the area of decidua reflexa of a normal 
pregnancy at about this period. 

Section No. 4. This comprised the broad 
ligament, vessels of the broad ligament, and 
chorionic villi. Along one side, the broad liga- 
ment showed an old, chronic inflammatory 
zone of scar tissue. Along the other, there was 
a reasonably well defined zone of decidua cells, 
covered by a layer of fibrin. Adherent to the 
latter was a zone of sclerosed, but cellular, and 
poorly preserved chorionic villi. These had 
poorly defined vessels. The intervillous spaces 
were, for the most part, free. A striking change 
was seen in the vessels of this broad ligament. 
They were enormously dilated, and were 
bordered by smooth muscle fibers that showed 
an extreme degree of hypertrophy and hyper- 
plasia. There is also a striking hyperplasia and 
hypertrophy of all of the smooth muscle fibers 
of that surface of the broad ligament coming 
into close contact with the placenta. There 
was no ingrowth of villi or trophoblastic cells 
into the tissues of the broad ligament. Diag- 
nosis: Broad ligament, showing increased 
vascularity, hypertrophy of muscularis, and 
decidua cell formation, with attached, non- 
functioning, sclerosed, chorionic villi; old, 
healed inflammation of the broad ligament; 
chronic inflammation of the broad ligament. 

Section No. 5. This consisted of the broad 
ligament. This showed massive hypertrophy 
and hyperplasia of the muscle fibers of the 
blood vessels. There were signs of old, healed 
inflammation. There was one fresh hemorrhage 
into the loose, edematous stroma. Diagnosis: 
Broad ligament, showing hemorrhage, edema, 


and vascular hypertrophy. 
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Section No. 6. This section comprised the 
broad ligament, tube and placenta. This section 
of tube showed a chronic inflammatory reac- 
tion of the wall, with extension to the surface 
as a chronic perisalpingitis. Along one side of 
the outer surface of the tube, there was a zone 
of decidua and a layer of fibrin. Embedded in 
the latter were few degenerate sclerosed, non- 
functioning, chorionic villi. Diagnosis: Chronic 
salpingitis and perisalpingitis, with attachment 
of non-functioning placental tissue along the 
serosal surface of the thickened tube. 

Section No. 7. This comprised the tube, 
broad ligament and chorionic villi. The tube, 
in this area, showed signs of old, healed 
salpingitis, with adhesions between the villi 
and consequent partial obliteration of the 
lumen. The lumen of the tube was covered 
with an uninterrupted layer of epithelium, but 
the adjacent connective tissue and smooth 
muscle that form the wall were sharply inter- 
rupted in one area. At this site, the wall of the 
tube was thin, edematous, and rich in large, 
gaping, blood sinuses, and clusters of decidua 
cells lay in the mucosa and in the adjacent 
wall. A single layer of epithelial cells was the 
only barrier separating these decidua cells 
from the lumen of the tube. There was con- 
siderable old blood, coagulated in and about 
this area, and functioning and non-function- 
ing, sclerosed, chorionic villi were deeply em- 
bedded in both this decidua tissue and blood 
clot. Peripherally, this defect in the wall was 
partially filled with placental tissue, which 
became continuous at the surface of the tube 
with a layer of fibrin, decidua and villi cover- 
ing the broad ligament. Diagnosis: Ectopic 
tubal pregnancy with extension of the preg- 
nancy through the mucosa into the wall and 
with growth of the placenta both within the 
wall of the tube and along the adjacent broad 
ligament; old, healed salpingitis. 

Section No. 8. This comprised the broad 
ligament and organizing blood clot. This sec- 
tion was taken in one of the thinnest portions 
of the placenta. The broad ligament showed a 
definite chronic inflammatory reaction in this 
area. There was considerable hemorrhage show- 
ing signs of organization. There were no decidua 
and no villi. Diagnosis: Broad ligament, show- 
ing chronic inflammation, organizing blood 
clot. 

Section No. 9. This consisted of the broad 
ligament and placenta. This section, like the 
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last, was taken in the thin portion of the 
placenta, and included its entire thickness. 
The broad ligament was bordered along one 
side by old, organizing bloodclot in which were 
embedded degenerating chorionic villi. The 
chorion was narrow and sclerosed. Diagnosis: 
Broad ligament, showing infarction of villi and 
organizing hemorrhage. 

Section No. 10. This specimen was of the 
chorionic villi. This section was taken through 
the chorionic villi in the thickest portion of the 
placenta. The villi were healthy, mature, and 
showed normal vascularity. There was no 
suggestion of erythroblastosis. Diagnosis: 
Healthy chorionic villi, entirely free of disease. 

Section No. 11. This section was the cord. 
This is a cross-section, taken through the 
cord, several centimeters from its placental 
attachment. The three vessels were well 
formed and bore a normal relationship to each 
other. The bordering tissue was quite regular 
in all respects. Diagnosis: Cord, showing no 
evidence of disease. 


SUMMARY 


From a review of the above descriptions 
and diagnoses, it is apparent that this 
represents an abdominal ectopic preg- 
nancy, apparently originating within the 
tube. The development of the placenta had 
taken place principally within the wall of 
the tube and along the surface of the tube, 
ovary and broad ligament. 

The tube and ovary were the seat of an 
old, healed inflammatory reaction in which 
the lumen of the tube had become purtially 
obliterated. There was still a mild chronic 
inflammatory reaction in portions of the 
broad ligament. 

The cord and the amnion and the chori- 
onic membrane and chorionic villi adjacent 
to the attachment of the cord were healthy, 
mature and free of disease. The chorionic 
villi in this portion of the placenta were 
loosely attached to the broad ligament in 
the region of the tube and ovary. In this 
area, there were well developed intervillous 
spaces, bordered by chorion on the one 
hand, and by fibrin, decidua, and smooth 
muscle fibers of the broad ligament, on the 
other. There was a hypertrophy and a 
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hyperplasia of the smooth muscle fibers 
of the broad ligament, and of the vessels 
of the broad ligament, especially those in 
the immediate vicinity of the attachment 
of the placenta. The vessels here were large, 
dilated, and gave rise to broad, thin, 
endothelial lined sinuses, bordered by 
edema fluid, fibroblasts and decidua. Chori- 
onic villi and nests of trophoblasts were 
found within the lumina of some of these 
thin-walled sinuses. The decidua, con- 
nective tissue stroma, smooth muscle fibers 
of the broad ligament, and the dilated and 
hypertrophied vessels represented the func- 
tioning portion of the maternal placenta. 
The remainder of the placenta was thin, 
and for the most part, non-functioning, and 
was composed of a compact layer of 
chorionic villi that showed degeneration 
and necrosis, fibrin, and bloodclot. This 


Phaneuf, MacMahon—Pregnancy American Journal of Surgery 


117 


portion of fetal placenta was attached to 
portions of the broad ligament and pelvic 
peritoneum and to the surface of the ovary 
by dense fibrin, which showed very little 
attempt at organization. There was no 
evidence of malignancy. 


COMMENT 


There are several points of unusual inter- 
est in this case. First, the abdominal 
pregnancy itself; secondly, its probable 
origin from within the tube; thirdly, the 
ectopic decidua cell reaction along the 
surface of the broad ligament; fourthly, 
the striking hypertrophy and hyperplasia 
of smooth muscle in the immediate vicinity 
of the functioning chorionic villi,—which 
suggests a hormonal stimulus to growth, 
and lastly, the lack of invasion of the villi 
in areas devoid of decidua. 


THE course of the large intestine affected by thrombo-ulcerative colitis 
is relatively straight and the angles at the flexures approximate right angles. 
From a soft, pliable, thin walled, gently winding, and twisting tube, it has 
become a hard, inflexible, stiff, thick walled, straight pipe with a small 
lumen somewhat analogous in form and general appearance to a thick 


walled, tense sclerotic artery. 
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REGIONAL ILEITIS* 


MANAGEMENT OF COMBINED INVOLVEMENT OF DISTAL ILEUM AND 
DISTAL COLON 
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that Combe? is to be credited with 

the first description of terminal 
ileitis, the present concept of the disease is 
based upon the paper published by Crohn 
in 1932, after observing fourteen cases. 
These were clinically and pathologically 
similar. In each the involvement was of 
the terminal ileum by a_ non-specific 
granuloma with predisposition to the 
formation of internal and external fistulas 
and finally to stenosis of the affected and 
involved segment. 

Harris, Bell and Brunn‘ in 1933, re- 
ported jejuno-ileitis as a similar disease; 
Brown, Bargen and Weber’ included both 
forms under the term regional enteritis. 
Colp,® in 1934, described another form in 
which the small bowel involvement was 
accompanied by an inflammatory, ulcer- 
ative colitis, with symptoms and course at 
variance with those of involvement of 
ileum alone. 

At first, Crohn’ was unwilling to accept 
this new disease as due to the basic condi- 
tion described in 1932. Crohn based this 
unbelief upon the fact that in all the cases 
originally described, the lesion involved the 
terminal eight to ten inches of the ileum, 
ending abruptly at the ileocecal valve. In 
addition, he cited examples in which a 
diseased ileum had been anastomosed to a 
healthy colon, and the colon had remained 


the contention of Maingot! 


free of involvement even after sixteen 
years. However, he reported nine cases of a 
combined type of regional inflammation, 
an involvement of the small and large in- 
testines, the ileum reacting as a granuloma, 
the colon reacting as an ulcerative and 
hyperplastic colitis. 

Such a combined type of disease, accord- 
ing to Crohn, is not usually sequential but 
synchronous. Sometimes, however, it seems 
as if the disease had been primary in the 
ileum and spread to the colon secondarily. 

It must be pointed out that a severe 
ulcerative colitis may extend to involve the 
terminal ileum. Such a condition has been 
well shown by the work of Henke and 
Lubarsch,® Bargen, Buie and Rankin,’ as 
well as Klemperer.!° They place the inci- 
dence of such an extension at about 25 per 
cent of all cases of colitis. 

All of these writers are agreed that al- 
though extension may occur from the colon 
to the ileum, the extension is by backwash 
through the ileocecal valve, and the 
process in the ileum in ulcerative colitis is 
destructive and denuding, as in the colon, 
and not hyperplastic and granulomatous, 
as in primary ileitis. The clinical picture is 
one of colitis and not of ileitis. 

Crohn gives the typical description of 
the combined form of primary ileitis and 
colitis in his later paper which is quoted as 
follows. “An ulcerative, granulomatous 


* From the Department of Surgery, Loyola University Medical School, and Cook County Hospital, Chicago, 
I[linois. 
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inflammation of a severe type involves the 
terminal ileum, and scattered and inter- 
rupted segments of the colon, or the con- 


Fic. 1. Barium enema showing appearance of 
involved terminal ileum and distal colon; after 
exclusion. 


tiguous cecum and ascending colon. The 
clinical picture is essentially that of an 
ileitis which must be considered the domi- 
nating factor and as contributing to the 
main clinical features. The onset is usue 
ally stormy and febrile with high tem- 
perature, abdominal pain, and a low grade 
diarrhea with from two to three movements 
a day. The course soon becomes chronic, 
debilitating and emaciating. The entire 
pathologic process may subside after many 
months, with complete restoration to 
health, or resection of the ileum and the 
contiguous ascending colon may be fol- 
lowed by a subsidence of the colitis and 
cure. Resection of the colon is not manda- 
tory, removal of the diseased ileum, not in 
part, but in whole suffices to allow complete 
subsidence of symptoms. The involvement 
of the colon in the picture may be seen at the 
exploratory operation, or may be reported 
roentgenologically by barium enema, or it 
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may be seen in the later stages through the 
sigmoidescope when the extenion has pro- 
ceeded to the terminal colon. The differ- 


Fic. 2. Barium enema showing fistulous tracts 
between involved areas in distal colon; before 
exclusion. 


entiation from primary ulcerative colitis 
is made on the basis of the lesser severity 
of the colonic involvement, the mild 
degree of diarrhea at the onset and the 
presence of the predominant lesion in the 
ileum, namely, a mass in the right iliac 
fossa, abdominal cramps and eventual 
ileal stenosis. Fistula formation is rare 
in this combined form. The etiology is not 
known.” 

Ginsburg and Garlock," in a resume of 
the decade of experience at Mt. Sinai 
Hospital, state that of the three similar 
lesions included under the name regional 
enteritis; i.e., jeyuno-ileitis, distal ileitis, 
and the ileocolic form of right-sided migra- 
tory colitis, the first is definitely non- 
surgical. They also show that exclusion 
without resection gives satisfactory results 
in distal ileitis. Certainly none of those 
who have reopened the abdomen to resect 
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the formerly massively infiltrated segment 
can have failed to be impressed with the 
subsidence of infiltration and adherence 
following exclusion. 


Fic. 3. Resected specimen in case of combined 
involvement of distal ileum and distal colon. 


In the case here reported, the retroperi- 
toneal ileosigmoid fistulas did not heal on 
exclusion, the cecum apparently became 
involved after the exclusion, and the 
disease persisted in the rectosigmoid long 
after resection of the original involved 
ileum and exclusion of the rectum. 


CASE REPORT 


Mr. E. C., a white male, age twenty-one, 
No. 40-27569, was admitted to the Cook 
County Hospital on May 14, 1940. At this 
time he was complaining of vague intermittent 
pains in the abdomen for seven days. These 
pains had localized to the right lower quadrant 
five hours prior to admission. There was no 
associated diarrhea or constipation. He did 
vomit five times during the day before admis- 
sion. Essential physical findings at this time 
were limited to the abdomen, and consisted of 
tenderness in the right lower quadrant, with 
no abdominal palpable mass. Occasional rushes 
and tinkles were heard. Rectal examination 
was negative. The white blood count was 
13,600; hemoglobin go per cent; urine nega- 
tive, temperature 98.8°F.; pulse 80; respira- 
tions 20. A diagnosis of acute appendicitis 
was made and operation performed. The note 
made by the surgeon follows: ‘Appendix 
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encased in a mass of omentum about the size 
of an orange. Free fluid present in the peri- 
toneal cavity, the terminal ileum much inflamed. 
The abdomen was opened with a McBurney 
incision, the mass noted as above and the 
abdomen closed without removing the appen- 
dix.”” The postoperative course was uneventful 
and the patient left the hospital on the eighth 
postoperative day. 

Ten months later, March 27, 1941, he came 
under our care on readmission to the Cook 
County Hospital, No. 41-17104. The history 
on this admission was as follows: He stated 
that he had been ill for over a year with vague 
lower abdominal crampy pain. In addition he 
had had postcibal pain, referred to the right 
and left lower quadrants, regardless of the kind 
of food eaten. He had lost thirty-five to fifty 
pounds in the last six months, and had become 
gradually weaker and emaciated. In the last 
month, he had had a watery diarrhea, with 
three to four movements a day. The stool had 
contained no gross blood. The abdomen was 
scaphoid, no rigidity or masses palpated. 
Tenderness was present on deep palpation in 
the midline between the xyphoid and pubes. 
Bowel sounds were hyperactive with occasional 
rushes and borborygmi. The prostate was 
firm and no other mass was palpable. 

The provisional diagnosis was ulcerative 
colitis, to consider enteritis. After the previous 
chart was obtained and it was seen that in the 
previous operation the inflamed terminal 
ielum was noted, with a right ileal mass, the 
diagnosis was thought to be regional enteritis. 
The stools examined repeatedly contained no 
blood. Proctoscopy showed at 10 cm. a hard, 
regular friable ulcer involving the left 
posterior quadrants. A punch specimen was 
taken for biopsy. Urine was negative; chest 
plate was negative. After a barium enema the 
following was reported: ‘There is a rigid, 
irregular filling defect of the distal portion of 
the sigmoid colon, with multiple sinus tracts 
extending from this point. The lumen is 
markedly narrowed. The terminal ileum is 
also markedly narrowed and irregular, with 
sinus tracts arising from this area, some of 
which apparently join the tracts arising from 
the sigmoid colon, thus giving rise to fistulous 
tracts between the ileum and sigmoid. The 
findings are diagnostic of a regional enteritis.” 

Preoperative management included trans- 
fusions of blood, vitamins, adequate diet and 
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hydration. At operation on April 18, 1941, the 
findings were as follows: Twelve to fifteen 
inches of the terminal ileum, were involved in a 
densely adherent mass with the pelvic colon 
and rectum. The cecum was uninvolved as was 
the proximal ileum and jejunum. Many 
almond-sized firm glands were in the mesentery. 
The serosa of the involved ileum was still some- 
what shiny, but the wall was many times 
thickened. A right rectus displacing incision 
was made. The proximal loop of healthy ileum 
was brought six inches out the upper end of 
wound, and put through a slit in the muscle. 
The wound was closed in layers with inter- 
rupted silk. A full thickness free skin graft 
from the right thigh was put around three inch 
loop of ileum as a sleeve, and sutured to the 
abdominal wall. The donor site was closed 
with interrupted silk. Two days later the 
ileostomy was opened and a catheter placed 
in the proximal limb. The limbs were divided 
on the tenth day. The patient made an un- 
eventful recovery. On May 13th, sigmoid- 
escopic examination revealed a friable ulcerated 
mass at 10 cm. on the left posterior area. From 
this there were several fistulous tracts, their 
bases easily evident, from which might be 
expressed a thick yellow drainage. This looked 
less acute and inflamed than when we saw it 
previously, however. Biopsy of area showed 
an actively inflammatory lymphoid follicular 
polyp; there was no evidence of malignancy. 
Biopsy of abdominal lymph node revealed 
non-specific hyperplasia with marked prolifer- 
ation of the reticulum in the secondary follicles. 

The patient left the hospital on May 14th, 
gaining in weight,and strength and with his 
ileostomy functioning well, retained by a 
colostomy bag. 

On October rst, he was again admitted to 
the Cook County Hospital, No. 41-55670, hav- 
ing been told to report at this period for 
further examination and treatment. During the 
interim he had, in a period of six months, 
gained thirty pounds, and had had no further 
abdominal cramps. He had had some mucoid, 
blood tinged drainage from the rectum during 
this time. Essential physical findings were the 
ileostomy openings at the apex of the skin 
tube in the right mid abdomen, and the rectal 
induration with the seromucopurulent drain- 
age. The abdominal skin was normal, ample 
reward for the trouble in making the skin 


tube. 
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Sigmoidoscopic examination revealed that 
between 10 and 20 cm. the mucosa was ulcer- 
ated and contained openings of several fistulous 
tracts. The mucosa was reddened and hyper- 
emic. The impression was that of an ulcerative 
proctitis secondary to enterofistulas from 
adjoining regional enteritis. 

To continue the defunction of the rectum 
after the segment of ileum was resected, a loop 
colostomy of the sigmoid was performed under 
intercostal block on October 6th; this was 
opened on October 31st. A Frei test was nega- 
tive at this time. 

On October 2oth, under spinal nupercaine, 
a vertical incision was made excising the 
ileostomy. The terminal twenty inches of 
ileum, which had been indurated and sausage- 
like at the previous operation, was now small, 
thickened and matted together. The cecum 
was thickened and small. The mesentery of the 
ileum had glands enlarged, almost to the root. 
The terminal ileum was twisted on its self, 
and attached to the cecum, suggesting internal 
fistulous tracts between the ileum and cecum. 
The rectosigmoid was firmly attached to the 
posterior pelvic wall. No obvious communica- 
tions were seen between loops of terminal 
ileum and rectum. A right hemicolectomy, in- 
cluding the distal twenty-four inches of ileum 
was performed. An isoperistaltic ileotransverse 
colostomy with two rows of interrupted silk 
sutures was performed. Layer closure, without 
drainage, with interrupted silk was done. 

A description of the resected specimen, by 
Dr. A. B. Ragins follows: “‘Resected portion 
of an ileostomy wound closed by black silk, 
communicates with proximal loop of ileum 
measuring 15 mm. in diameter, also with the 
terminal portion of the ileum which measures 
35 cm., the cecum, ascending colon and proxi- 
mal part of transverse colon; 15 cm. from the 
distal ileostomy opening, the loop of the 
ileum shows a u-shaped defect. The top of this 
defect is composed of a dense fibrous tissue. The 
terminal 14 cm. from the ileocecal junction 
medialwards shows a marked thickening of the 
wall, the serosal aspect is darker purple red 
than the purple red of the normal mucosa. The 
wall is up to 4 mm., light grey. The mucosa is 
edematous, attached to the underlying tissue 
and is slightly granular. The remaining Joop of 
ileum extending to the distal ostium of the 
ileostomy wound, light pinkish grey, the wall 
2 mm. thick, the mucosa pink grey and folds 
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are distinct. At the top of the u-shaped defect 
there is formed a small traction diverticula 
measuring 12 mm. in length. But this diver- 
ticulum does not communicate, although it is 
firmly adherent by fibrous connective tissue 
bands to the distal most portion of the ileum 
which forms the other prong of the u-shaped 
defect. The lymph nodes of the mesentery 
are up to 12 mm. in diameter, light purple in 
color. The follicles of the large bowel are dis- 
tinct and the mucosa of the bowel is studded 
with numerous pinpoint to pinhead sized 
hemorrhages. The appendix measures 5 x 4 x 6 
cm. and on section through the tip, the Iumen 
is markedly narrowed. Microscopic: Specimen 
of terminal ileum at the site of construction 
reveals the mucosa to be superficially ulcerated 
and markedly infiltrated with numerous round 
cells, which extend to the thickened submucosa. 
The muscularis propria ts but moderately infil- 
trated by round cells, and the subserosa shows 
marked infiltration. This microscopic picture 
is in keeping with the diagnosis of regional 
enteritis. Section of a lymph node shows a non- 
specific inflammatory hyperplasia.” 

Following this procedure, the patient made 
an uneventful recovery and was discharged on 
November 12th, having four to five watery 
stools daily through the colostomy. On Novem- 
ber roth, sigmoidoscopic examination had 
shown considerable scarring of the mucosa, and 
at 12 cm. on the right posterior there was seen 
a definite fistulous tract covered by a large 
inflammatory polyp. Above this up to the 
sigmoid there was irregular scarring and 
several small inflammatory polyps. The mucosa 
of the sigmoid was fairly normal. 

On March 30, 1942, he was again examined. 
He entered the hospital desirous of having the 
colostomy closed. He had been free from pain 
and of discharge from the rectum since the 
last operation, had continued to gain weight, 
and now weighed more than prior to his illness. 
Sigmoidoscopic examination revealed a thick- 
ened rectal mucosa and many inflammatory 
polyps. Biopsy of the largest of these revealed 
only non-specific inflammatory hyperplasia. A 
barium enema passed freely through the distal 
colon and out the distal limb of the colostomy. 
It was decided that the sigmoidostomy could 
be closed. On April 13th, under 125 mg. of 
10 per cent procaine intrathecally, the stoma 
was excised and the skin freed. The fascia was 
exposed all around, the peritoneum not 
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opened. The serosa of the bowel was cleared of 
fat and epiploic appendages, and closed trans- 
versely with two rows of interrupted silk. This 
was then reduced under the fascia, and the 
fascia imbricated with silk, and the skin closed. 
Sulfathiazole, 30 gr., were placed in the wound. 

The patient left the hospital on April 28th, 
having watery to soft stools. The colostomy 
seemed to be closed. He was instructed to re- 
port monthly for recheck. After two months, 
the colostomy had begun to leak at intervals. 
Another attempt at closure was made July 
31st. He returned in November, 1942, leaking 
from a small sinus again, and was admitted in 
January, 1943, and reoperated upon February 
2, 1943. 

Under spinal nupercaine, a _ longitudinal 
incision was made lateral to the fistula and the 
peritoneum opened by intention. The sigmoid 
loop was cleared and the fistula followed to the 
abdominal wall. The tract was excised and the 
bowel closed with two rows of interrupted silk, 
at right angle to the longitudinal axis. Inas- 
much as several efforts had been made to close 
this fistula, it was feared that the lumen would 
be constricted, and a primary  sigmoido- 
sigmoidostomy was effected between the affer- 
ent and efferent limbs of the sigmoid. This 
was done with two rows of interrupted silk. 
Sulfanilamide, 60 gr., were placed in the 
abdomen, and the wound closed in layers 
without drains. The wound healed by primary 
intention, and the patient left the hospital, 
following an uneventful recovery, on February 
15, 1943. 

At the time of this patient’s discharge, he 
was having normal bowel movements through 
the rectum, and had gained over fifty pounds 
from that of the entrance weight on March 27, 
1941. Sigmoidoscopic examination showed at 
the old fistulous sites evidence of granulation, 
and reddening of the mucosa, but no fistulous 
tracts or openings, and no discharge into the 
lumen of the rectum. 

This case is of interest from the standpoint 
of the length of time necessary to effect a cure, 
almost two years. We became discouraged at 
times with the course, and with the necessity 
of having to do graded, stage operations. We 
believe now that if we had originally opened 
the peritoneum to close the subsequent sigmoid 
fistula, the course of treatment would have 
been shortened, but we were hesitant to do 
this until the last attempt. The probability is 
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that this patient had now so much resistance 
to his intracolonic organisms, that the peri- 
toneal cavity could easily have tolerated almost 
any intra-abdominal primary procedure. 

This patient has been followed at weekly in- 
tervals, and there is no further evidence of 
any more fistulous tracts, the abdominal 
fistula is closed and the abdominal wall well 
healed. He is now in the army, having passed 
the physical examination necessary for 
induction. 


SUMMARY 


1. The close relationship between termi- 
nal ileitis as first so named by Crohn, 
jejuno-ileitis, (““skip”’ lesions) and com- 
bined terminal ileitis and colitis is briefly 
discussed. It is noted that the first type in 
which fistula formation is commonest, is 
now believed to be best treated by ex- 
clusion without resection. 

2. A case of terminal ileitis is reported in 
which ileosigmoid fistula formation fol- 
lowed exploratory operation only. The 
ileal granuloma, but not the fistulas, and 
the rectosigmoid ulceration only slightly 
regressed after exclusion. 

3. The operative stages in defunctioning 
and excision of the involved areas were: 
(a) end ileostomy, (b) sigmoid colostomy, 
(c) right hemicolectomy, including involved 
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ileum, (d) closure of the sigmoidostomy, 
involving sigmoido-sigmoidostomy. 

4. The treatment of such conditions is 
resection; to obtain a satisfactory result by 
graded operations may take up to two 
years; the period in which new lesions, if 
they are to occur, may be expected. 
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SUBSCAPULAR OSSIFIED HEMATOMA* 
CASE REPORT 


Mayor J. WHITE 
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CAMP JOSEPH T. ROBINSON, ARKANSAS 


CIRCUMSCRIBED collection of 


effused liquid or clotted blood in 

the tissues, their interstices, in 
serous or non-serous cavities constitutes 
a hematoma. In other words, a hematoma 
is a confined hemorrhage in which clotting 
may or may not have taken place. AIl- 
though restraining influences are admit- 
tedly present, the implication that the 
effusion is always self-limiting or inherently 
controlled is contradicted by the frequency 
of local recurrence and regional extension. 

Liberally viewed, hematomas range in 
size from pin-point dimensions (petechiae) 
to ponderous volumes. Ecchymoses differ 
from petechiae in being larger and confined 
to the skin, but they are actually hemor- 
rhagic effusions. 

Classification according to source, physi- 
cal features, anatomic site, pathologic 
characteristics, and period of existence 
tends to simplify description. Therefore, 
a hematoma may be referred to as acute, 
postoperative, diffuse, subcutaneous, in- 
fected, or in analogous applicable terms. 
The acute stage is arbitrarily considered 
to last three weeks and the chronic 
indefinitely thereafter. 

Hemorrhagic accumulations in serous 
cavities, although hematomas in fact, 
are designated hematoceles, hematocysts 
and blood cysts, or they are given appella- 
tions of specific localization, namely, hemo- 
thorax, hemoperitoneum, hemarthrosis, 
and equivalent titles. In some instances, 
particularly when liquefaction has taken 
place, they are termed hydromas or 
hygromas. 

Hematomas appear spontaneously in 
consequence of dyscrasia, from the dis- 


solution of a degenerated blood vessel 
and as an effect of constitutional disease. 
More often, however, they arise primarily 
from trauma, which is usually of a con- 
tusing or crushing nature, or secondarily 
from extrusion of a thrombus, the release 
of an insecure ligature, the failure to seal 
a venopuncture or from capillary leakage. 
Conspicuous sources of hematomas cur- 
rently are attributable to warfare: the 
disruptive impact of fragmented projectiles, 
the division of vessels by penetrating 
missiles, the effect of vigorous traction 
induced by centrifugal force within the 
radii of powerful explosions, the bruising, 
rending and torsion of structures con- 
sequent to obstacle course training and the 
severe crushing injuries sustained in vehic- 
ular accidents. Fracture and dislocation 
of the subjacent bones are liable to occur 
when violence is a factor and a hematoma 
may form from the site of fracture or 
from the forcibly separated contiguous 
tissues. 

The fate of hemorrhagic accumulations 
is variable. When small and uncomplicated, 
they are accompanied by few if any symp- 
toms and tend to resolve quickly. Treat- 
ment then is a minor consideration. 
Hematomas of larger proportions, how- 
ever, are usually symptomatic although 
they may be the hidden complement of 
more obvious and serious lesions. Where 
injury Is extensive, and particularly in 
deep lying regions, the hematoma may be 
completely obscured. The diagnosis then 
will depend upon the pathognomonic 
syndrome produced, as, for example, is 
the case in extradural hematoma, or upon 
subsequent developments as shown in 
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the succeeding case report. Contingent 
upon location, associated conditions and 
complications, the treatment may be 
simple or involved. 


; 
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presumed that they were present for a 
brief interval, at least, before their acquisi- 
tion of an opaque quality. Serial x-ray 
pictures of ossifying hematomas show a 


Fic. 1. X-ray plate showing subscapular ossified hematoma compressing ribs. 


Collections of blood which are not 
successfully evacuated pass through phases 
similar in some respects to the process of 
tissue repair, i.e., resolution, fibrosis, sup- 
puration or, in rarer instances, ossification. 
Resolution may be delayed or interrupted. 
Failure in absorption results in the per- 
sistence of an hydromatous cyst. Because 
of the propensity of hematomas to become 
infected, a considerable number progress 
to abscess formation. Aspiration or excision, 
or incision and drainage are indicated, 
respectively, in either of the latter 
eventualities. 

Ossification, an abstruse phenomenon, 
occurs with greatest frequency in hema- 
tomas about the elbow joint and in the 
thigh. Often manifested as a later transi- 
tion product, calcium deposits have been 
demonstrated roentgenographically early 
in the third week following injury; and it is 


progression from flocculated calcium islets 
to complete replacement by lamellations 
of compact and cancellous bone. Eventu- 
ally, the inflammatory barrier found at 
the periphery of hematomas is converted 
into a neomembrane, grossly resembling 
periosteum and serving as a_ capsule 
at the circumferential limits of ossification. 

The primary objective in the treatment 
of ossified hematoma should be prevention. 
Experience has shown that aspiration and 
evacuation of simple hematomas are in- 
constant but likely sources of infectious 
contamination. Relative rest, passive mo- 
tion, heat, diathermy, and massage are 
of benefit to an indeterminate number of 
patients in whom local calcification is of 
recent origin. In others, surgical excision 
may offer the only means of relieving 
disability. Recurrences after operation 
are fairly common either because ossifica- 
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tion was incomplete at the time surgery 
was instituted or because of the trauma 
incidental to operation. 
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case report reveals the advanced degree of 
ossification that may ultimately take 
place in a hematoma and the signs of 


Fic. 2. X-ray plate showing ossified hematoma and diodrast injected vein. 


The optimum time for surgical inter- 
vention has not been clearly defined. 
Too early removal may result in recurrence 
or extension of calcification; too late, in 
permanent pressure damage to adjacent 
vessels and nerves. Even though successful 
extirpation has been accomplished within 
three months of injury, it is perhaps more 
prudent to recommend waiting a year 
before making an attempt to excise an 
ossified hematoma, provided, of course, 
that relief from neurovascular symptoms 
is not indeed more urgent. The appended 


nerve degeneration that may result from 
pressure if operation is too long deferred. 


CASE REPORT 


R. W. D., No. 47192, a white army private, 
was admitted to the Station Hospital, Camp 
Joseph T. Robinson, Arkansas, March 20, 
1943, complaining of a “lump in the right 
shoulder with numbness and tingling of the 
right hand.” 

The family history was negative for hemato- 
pathology and details of the past history were 


irrelevant. 
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The present illness was initiated twenty-two 
years previously when a severe crushing injury 
to the right shoulder was sustained in a fall 


beneath a thrown saddle horse. Treatment 
was promptly instituted and a plaster jacket 
worn for the succeeding three months. A 
similar period was devoted to physiotherapy 
in an effort to relieve persistent numbness of 
the right hand. Thereafter a cock-up splint 
was applied to the forearm and hand which 
were thusly supported for one and one half 
years. Sensory phenomena persisted, but the 
presence of a localized swelling above the clav- 
icle and in the axilla was not discovered until 
several years after injury. The tumefaction 
was not believed to have increased in size 
although its presence was observed for fourteen 
years. 

Physically, the patient was apprehensive, 
fair skinned, slightly pale and well nourished. 
The right hand was continually supported in 
the opposite palm and the arm was maintained 
at a twenty degree angle of abduction. The 
vertebral border of the corresponding scapula 
was rotated posterolaterally. The thorax was 
symmetrical, but there was an ovoidal fullness 


Fic. 3. Ossified hematoma 
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of the right supraclavicular fossa. An arterial 
pulsation was visible and palpable for a distance 
of approximately 7 cm. transversely between 


specimen not magnified. 


the clavicular and sternal divisions of the right 
major pectoral muscle. These pulsations corre- 
sponded with the heart rate and were easily 
compressible. They disappeared when the arm 
was elevated above a right angle. A local bruit 
was not present, although at the cardiac apex 
there was a soft, untransmitted systolic mur- 
mur. Pain, which radiated along the ulnar sur- 
face of the arm and forearm was induced by 
elevating the arm above shoulder level and by 
elevating the chin forcibly while the head was 
rotated toward the side of the lesion. An 
obliquely directed ovoidal, non-tender, solid, 
regularly surfaced tumor, movable vertically, 
medially, and laterally within narrow limits, 
occupied the right subscapular, axillary, and 
supraclavicular fossae. The overlying skin was 
not inflamed nor was it adherent to subjacent 
structures. Forceful pressure mediosuperiorly 
in the depths of the axilla induced local pain 
and increased the tingling sensation along the 
ulnar nerve distribution of the forearm and 
hand, 
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Neurologically, there was hypesthesia of the 
dorsal and ventral aspects of the medial half 
of the right fourth and total fifth fingers. The 


sensory impairment extended over both sur- 
faces of the hand and forearm to approximately 
6 cm. above the ulnar carpal joint. Segmental 
involvement of the eighth cervical and first 
dorsal nerves indicated that elements of the 
ulnar and median nerve branches were in- 
volved in the pathologic process through 
compression of the medial cord of the brachial 
plexus. However, there was no loss of reflexes 
and no muscular atrophy. Likewise, vascular 
phenomena were not evident, there being no 
ischemia, cyanosis, mottling, or edema. 

Stereoscopic x-ray plates showed a large, 
irregular, calcified mass measuring approxi- 
mately 14 by 6 cm. located between the 
scapula and the thoracic wall. The mass was 
sharply demarcated from the surrounding soft 
tissues and was not attached to any bony 
structure, although the upper four right ribs 
were flattened against the lateral lung surface, 
thus narrowing the costal cage, and the scapula 
was moderately displaced backward. Impres- 
sion: Calcified hematoma. 

A tangential view after the injection of 30 
cc. of diodrast into the median basilic vein re- 
vealed satisfactory visualization of the basilic 
and axillary veins. The axillary vein was dis- 
placed anteriorly and 1.5 cm. above the calci- 
fied mass. 
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Other pertinent laboratory studies were of no 
assistance either in the diagnosis or treatment. 
On March 30, 1943, the tumor was removed 


under nitrous oxide-oxygen-ether anesthesia 
through an inverted J incision made from the 
level of the deltoid tubercle of the humerus and 
continued high over the central anterior aspect 
of the deltoid muscle medially to the acromion 
region and lateromedially downward to the 
fifth right interspace where it terminated 4 cm. 
from the midclavicular line. The skin flaps were 
dissected upward, medially and laterally to 
expose the anterolateral aspect of the pectoralis 
mayor and the lateral border of the latissimus 
dorsi muscles. The pectoralis major muscle was 
separated along the course of its fibers, between 
the clavicular and sternal portions, to the 
bicipital groove at which point the sternal seg- 
ment was divided 2 cm. medial to its tendonous 
insertion. The sternal part of the muscle was 
then dissected medially to expose the axilla, 
pectoralis minor muscle, and costocorocoid 
membrane. Incision of the costocorocoid mem- 
brane permitted the insertion of the right index 
finger mediolaterally beneath and close to the 
posterior surface of the minor muscle. Upward 
and downward motion of the finger freed the 
muscle from subjacent structures to its inser- 
tion on the corocoid process. The suspensory 
ligament (fascia) of the axilla was incised at 
the lateral margin of the minor muscle which 
latter was then divided between hemostats 


F 
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3 cm. from its insertion. The inferior section of 
the pectoralis minor muscle was retracted 
downward and medially to expose the sub- 
clavian and axillary regions. The tumor was 
then clearly outlined, beneath a layer of fibro- 
areolar tissue, fully occupying the subscapular 
space and projecting into the axillary and 
supraclavicular fossae. A tributary of the 
dorsal scapular vein appeared anteriorly, hav- 
ing penetrated the center of the tumor, and 
passed obliquely upward into the lateral 
thoracic vein. It lay between the capsule of the 
tumor and the more superficial areolar tissue. 
After severing this venous tributary between 
hemostats and ligating its terminal ends, the 
tumor was exposed by scissors dissection. 
Cleavage was obtained with difficulty and free- 
ing of the mass in the subscapular depths by 
scissors and digital maneuvering was time con- 
suming and toilsome. However, bleeding was 
minimal and of a capillary nature. After the 
tumor was extricated, the divided muscles were 
united to their respective tendonous insertions 
with interrupted, mattress, cotton sutures. 
Three gutta-percha drains were passed from 
the subclavian, subscapular, and axillary fossae 
through a stab wound in the skin and subcu- 
taneous panniculus. The stab wound lay in the 
posterior axillary line opposite the fourth right 
interspace. The skin was closed with vertical, 
mattress, cotton sutures. 

Grossly the mass was inclosed in a neomem- 
brane. The specimen consisted of a heart- 
shaped tumor that weighed 390 Gm. It 
measured 13 X 11.5 X 5.5 cm. Adherent to its 
surface were numerous fatty tabs and some 
fibrous tissue. Several areas of hemorrhage were 
visible within the capsule wall. The consistency 
was hard and rock-like. On cross section the 
mass presented a mottled appearance, appar- 
ently consisting of rather dense cancellous bone 
with areas of intermingled fatty and red mar- 
row. Considerable blood-tinged fluid escaped 
from the cut surface. 

Microscopic section showed an encapsulated 
bony mass. The capsule was made up of 
pale pink-staining acellular connective tissue 
mingled with a small amount of fat. The 
surface of the bone was fairly smooth, but did 
not show a well defined periosteum. The can- 
cellous bone in the central portion showed well 
formed, typical, bony trabeculae. No unusual 
amount of bone formation or destruction was 
evident. Between the bony trabeculae a 
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typical marrow structure was evident. In some 
areas this consisted solely of fat while at other 
points the fat was interspersed with large areas 
of myeloid cells. These cells included mega- 
karyocytes, granulocytes in all stages, and cells 
of the erythroblastic series. Considerable num- 
bers of red blood cells were also seen at some 
points. Diagnosis: Ossified hematoma. 

Progress, despite primary healing of the 
wound and the reasonably prompt return of 
function of the extremity, was trammeled by 
an inordinate apprehension of paralysis, the 
result of psychologic conditioning. Repeated 
warnings and advice against operation by 
previously consulted physicians, in whom the 
patient had supreme confidence, covertly 
inhibited recovery through the expectation of 
an unfortunate consequence. Therefore, the 
hospitalization period was prolonged for the 
purpose of allaying fear through the medium 
of objective substitution and physiotherapy. 
The patient was discharged to duty on June 14, 
1943. Function was completely returned, 
although there was a tendency to hold the 
distal phalanges of all digits in partial flexion. 
The neurological findings twenty-six days 
after operation were essentially unchanged, but 
the numbness and tingling were relieved. 
X-ray examination on August 3, 1943, four 
and one-half months after operation, showed 
no evidence of recurrence. 


COMMENT 


In the case reported an ossified hema- 
toma of long standing was successfully 
removed. Its location, clinical manifesta- 
tions, and histologic characteristics were 
unique. 

The deformity of the ribs and the dis- 
placement of the scapula were curious 
findings suggesting a peripheral deposition 
of calcium which, as the mass increased in 
volume, compressed the relatively less 
fixed adjacent structures. Early involve- 
ment of the medial cord of the brachial 
plexus was assumed from the history of 


numbness which persisted from the time of 


injury. Pain and tingling were of more 
recent origin and-led to the conjecture 
that a slowly progressive peripheral ex- 
tension had further involved the nerve 
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trunk and was responsible for mild, but 
increasing, vascular symptoms. A scalenus 
anticus syndrome was simulated. 

The histologic structure resembled bone 
marrow, the apparent hematopoietic func- 
tion of which was not satisfactorily ex- 
plained. It was not considered of compen- 
satory nature because anemia did not 
follow operation. 

Adequate exposure and facility of ap- 
proach, without the production of a dis- 
abling scar, was accomplished by a technic 
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similar to that used for clearing the axilla 
in the process of radical mastectomy. The 
simplicity with which the subclavian, 
axillary, and subscapular regions can be 
exposed by the technic described warrants 
its recommendation as an approach to 
surgical lesions in those locations. 
Immediate relief from the neurologic 
manifestations was not expected in view 
of the long history and the probability of 
nerve degeneration. Eventually, however, 
complete recovery is anticipated. 


THE major complication in these cases (of regional ulcerative colitis) 
is colonic perforation. This may necessitate temporary colostomy proximal 
to the lesion with subsequent resection, anastomosis if possible, and ulti- 
mate closure of the colonic stoma. It is well to allow several months to 
intervene between the several stages of this procedure. 
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OT infrequently the urologist, and 
occasionally the general surgeon, 
is confronted with a patient pre- 

senting a swollen testicle with associated 
pain, tenderness and a temperature. These 
signs and symptoms are essentially those 
of an acute orchitis but the etiological 
agent must be determined if an accurate 
diagnosis is to be made and the proper 
treatment initiated. Experience with two 
patients having orchitis, in a series of 
seventeen cases of brucellosis, was such 
that their case reports might be of interest 
and aid to others who might have patients 
presenting similar symptoms. 


CASE REPORTS 


Case 1. Mr. W. G., a thirty-six-year old, 
married, white farmer was admitted to the 
hospital on July 14, 1942. For at least the 
previous ten days the patient had had a 
temperature which rose at times to 104°F. 
The right testicle had been found swollen 
one morning at the onset of the fever and the 
swelling had increased slightly subsequently. 
Diarrhea had been present for two days; the 
bowel movements had numbered ten to four- 
teen daily. Nausea and vomiting had been 
present for the same period. Several times at 
home the patient had had severe shaking 
chills that lasted several minutes. Following 
these he had perspired profusely and his feet 
had become cold. Left frontal headaches had 
been present and a “stomach ache,” which 
must have been lower abdominal cramps, was 
a complaint. Irritability, restlessness, malaise, 
and anorexia had been present according to 
the patient. 

Inventory by systems was essentially nega- 
tive except for frequent “nose bleeds” as a 
boy, occasional pain and bleeding with bowel 
movements, pruritus ani, and some loss of 


weight with the present illness. His past history 
included scarlet fever, smallpox, chickenpox, 
peritonsillar abscesses, gonorrhea, “sinusitis,” 
and a fracture of the lower third of the right 
tibia. 

Physical examination revealed a large, well 
developed, well nourished white male who was 
obviously ill. The blood pressure was 114 
systolic and 74 diastolic; temperature, 99°F.; 
pulse, 88; respirations, 22. Positive findings 
included several carious teeth, atrophic tonsils, 
enlarged spleen, and an old scar on the lower 
third of the right leg. The right testicle was 
swollen (5 by 4 by 4 cm.) and tender to palpa- 
tion. There was questionable swelling of the 
globus major of the epididymis. 

The first hospital day was characterized by 
diarrhea and an oral temperature of 104°F. 
in the evening. Examination of the blood 
showed a white cell count of 9,500, a normal 
differential count, and a red cell count of 
4,800,000 with 85 per cent hemoglobin. Treat- 
ment initiated by the attending physician 
included bed rest, liquid to soft diet, scrotal 
support, cold packs to the right testicle, and 
3,000 cc. of fluids mtravenously, containing 
10 Gm. of sodium sulfathiazole (sulfathiazole 
had been given orally at home when patient 
had refused hospitalization). 

On the morning of July 15th, a rectal 
examination was done under sodium pentothal 
because the patient complained of periodic 
rectal pain and it was thought a peri-anal 
abscess should be drained. No abscess was 
found. KaO Magma was prescribed for the 
diarrhea which continued; 2,000 cc. of intra- 
venous fluids were given because of the profuse 
perspiration and diarrhea. Agglutination tests, 
which had been suggested by the writer, for 
paratyphoid fever a and B and typhoid fever 
were negative but that for brucellosis was 
strongly positive. The blood culture was 
reported as negative for twenty-four hours. 
Routine urinalysis, stained smear of urine 
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sediment, Kahn serology, and an x-ray film 
of chest were normal. Stool examination 
showed occult blood strongly positive, a few 
“‘pus cells,” and no parasites. The sulfa- 
thiazole blood level was 8.62 mg. per cent. 
(Two days later it was 7.50 mg. per cent.) 
Sulfadiazine by mouth was ordered after the 
positive agglutination test for brucellosis was 
reported. 

On the third day the temperature dropped 
from a plateau of 102°F. to 99°F. in the morn- 
ing, but in the evening it was 103.4°F. A light 
diet was initiated during the day and oral 
intake of fluids was adequate for the diarrhea 
had ceased. Perspiration continued. 

The remaining days in the hospital were 
characterized by normal temperature, absence 
of profuse perspiration and diarrhea, reduction 
of chemotherapy dosage, discontinuance of 
scrotal support and Kao Magma, and getting 
the patient up in a wheel chair the day before 
his discharge on July 2oth, the sixth hospital 
day. The swelling and tenderness in the right 
testicle were both decreased. 

An attempt was made to contact the patient 
six months later for a check-up on his sub- 
sequent course, but this was unsuccessful. 
The source of infection in this case was prob- 
ably via unpasteurized milk from the family 
milk cow. The farmer’s herd was to be tested 
for brucellosis by a veterinarian subsequent 
to hospitalization. 

Case u. Mr. L. G., a_ thirty-two-year 
old, married, white automobile mechanic 
entered the hospital on December 2, 1942. A 
swelling had appeared in the right half of the 
scrotum five days previously. This swelling 
had increased as well as the associated pain. 
The patient had thought at first that he had a 
“rupture” from lifting something too heavy. 
A physician had been seen who told the patient 
that he had a “ruptured vein.” On November 
30th, the patient had had a temperature of 
103°F. As a result sulfathiazole therapy had 
been initiated. The temperature on December 
1st had been 102.8°F. 

Inventory by symptoms revealed approxi- 
mately three pounds of weight loss in the past 
year, recent night sweats, “light-headed feeling 
at times,” frequent attacks of coryza, ‘‘bad 
tonsils,” shortness of breath upon slight exer- 
tion, heartburn over precordium, occasional 
palpitation, “‘skipped heart beats,”’ and lumbar 
backache since working in the garage. 


Past history included measles, mumps, 
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pertussis, chickenpox, scarlet fever, ‘‘heart 
trouble” when eight or nine years of age, and 
no history of venereal disease. He had been 
married thirteen years and his wife and two 
sons had been in good health. 

Physical examination demonstrated an as- 
thenic, well developed, well nourished white 
male who was not acutely ill. The blood pres- 
sure was 102 systolic and 52 diastolic. Tem- 
perature was 100.6°F.; pulse, 84; respirations, 
26. Positive findings included hypertrophied 
tonsils; slightly coated tongue; and a heart, 
which was enlarged to the left, presented 
extrasystoles, and a possible soft systolic 
murmur. The right testicle was enlarged to the 
size of a small lemon (4.5 by 3.5 by 3.5 cm.) 
and was very tender to palpation. The epi- 
didymis did not seem to be involved. 

Upon admission sulfathiazole was continued 
by the attending physician. The scrotum was 
supported and an ice bag applied to the right 
scrotum. Urinalysis and Kahn test were 
negative. Blood examinations demonstrated 
a white cell count of 9,000, a normal differential 
count, and a red cell count of 4,500,000 with 
80 per cent hemoglobin. Memory of Case 1, 
a brief clinical history, and the physical find- 
ings prompted the requisition of a brucellosis 
agglutination test by the writer. This proved 
to be strongly positive (1:320 dilution). 
Chemotherapy was then abandoned and specific 
vaccine therapy in graduated doses initiated. 

The pain in the right scrotum, which radiated 
superiorly to the right inguinal region, and 
possibly to the lower part of the back, was 
absent after three days Soreness of the right 
testicle continued as did the swelling. There 
was profuse perspiration during the night and 
the patient complained of being weak in the 
mornings until December 7th. The temperature 
remained normal after December 4th and the 
patient was discharged on December 8th 
(sixth hospital day) considerably improved. 

This patient was seen on January 20, 1943. 
There was no atrophy of the testicle. The 
only complaints were malaise, rather frequent 
headaches, and weakness upon exertion. He 
was doing light work and had not resumed 
his regular work. The source of the infection 
was determined after the patient was dis- 
charged. Unpasteurized milk had been pur- 
chased up to six weeks previous to hospitaliza- 
tion. Although the patient did not drink milk 
often, he had consumed some. The cow which 
had been furnishing the milk was tested for 
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brucellosis and found to have a “positive 
reaction.” (Blood of the cow was sent to the 
State laboratory by a veterinarian and the 
agglutination test for brucellosis was found 
to be positive.) 


INCIDENCE 


Orchitis occurs as a complication in 4 to 
10 per cent of all the cases of brucellosis 
according to various authors. Meakins’ 
states that the system which bears the 
brunt of the disseminated lesions of 
brucellosis is the genitourinary tract with 
orchitis occurring in 10 per cent of the 
cases. Several cases have been described 
in the foreign literature but only two have 
been discussed at length in the American 
literature. Isaac® realized the significance 
of considering brucellosis in the diagnosis 
of orchitis when he described a case before 
a meeting of the urologists in 1937. Buck- 
ley,? another urologist, in presenting a 
case called attention to the increasing 
frequency of brucellosis and the likelihood 
of the presence of more associated genito- 
urinary complications. Simpson! reported 
sixteen cases of painful swelling of the 
testes in his series of brucellosis cases 
around Dayton, Ohio. Four cases were 
reported by Hardy’ in his series of 125 pa- 
tients having brucellosis in Iowa. 


ETIOLOGY 


According to Hinman® there are a 
number of conditions responsible for an 
acute or chronic ‘orchitis. The acute type 
may be an ascending type from the 
posterior urethra via the vas deferens 
and epididymis resulting in an epidid- 
ymo-orchitis. Rolnick!! believes this route 
of infection is most unlikely. Wesson” 
states that traumatic orchitis and that 
from strain have been shown to be mis- 
nomers. Such conditions result from trauma 
with subsequent ascending or metastatic 
infections. 

Acute metastatic orchitis is usually a 
complication of infectious diseases. It 
has been reported in cases of mumps, 
diphtheria, scarlet fever, small pox, in- 
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fluenza, typhus fever, dengue, glanders, 
malaria, typhoid fever, and pneumonia. 
Gout and filariasis have also been reported. 
In addition, foci of infection may be a 
source. Such lesions include tonsillitis, 
furunculosis, osteomyelitis, acute articular 
rheumatism, dental abscesses, sinusitis, 
cholecystitis, and appendicitis. The organ- 
isms involved are pyogenic in character, 
usually Bacillus coli and staphylococci. 
The chronic type of orchitis is usually due 
to syphilis. 


PATHOLOGY 


Any organism in the blood stream may 
enter the testes and, if there is a lowered 
resistance locally, or an abundance of in- 
fective organisms, a foothold may be gained 
and an orchitis result. However, organisms 
that invade the general circulation are 
rapidly filtered out and destroyed so that 
as far as the testicle is concerned blood 
borne infections are relatively rare. 

According to Boyd,’ unilateral orchitis 
is more common than bilateral inflamma- 
tion of the glands. The testicle is only 
moderately enlarged owing to the firm 
non-elastic tunica albuginea by which the 
organ is surrounded. It is for this reason 
the patient has excruciating pain. In 
metastatic orchitis the epididymis ts rarely 
involved. There is no associated hydrocele 
with orchitis as with epididymitis because 
of the intact tunica albuginea. 

Sharp® in his general review of the 
pathology of undulant fever comments on 
the fact that the literature is not yet ade- 
quate for a clear conception of the morbid 
anatomy of brucellosis. The chief con- 
tributing factor is the limitation of post- 
mortem material due to the low mortality 
rate. He cites the microscopic findings of a 
case of brucellosis reported by Rothen- 
berg.!2 This seems to be the only patho- 
logical description in the English literature 
of orchitis complicating brucellosis and in 
this case the patient evidently did not 
have an orchitis as a clinical entity. It may 
be said the patient had been married 
thirty-two years without any offspring. 
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‘The testes revealed complete aspermato- 
genesis with evidence of active interstitial 
orchitis and scattered areas of fibroid 
atrophy. Vacuolar degeneration of the 
epithelium was noted.” Pathological de- 
scriptions are not to be found because the 
orchitis complicating brucellosis usually ts 
a self-limited disease. 

Hinman’ states that, in géneral, acute 
inflammatory processes manifest them- 
selves between, not within, the canaliculi 
of the testicle. Multiple foci of infection 
are seen. The tubules then degenerate and 
become filled with inflammatory exudate. 
Local areas of necrosis occur and become 
conglomerate. The process may go on to 
suppuration. 


SIGNS AND SYMPTOMS 


Severe testicular pain is usually the first 
symptom of orchitis for the reason given 
by Boyd.! Associated is tenderness and 
swelling of the organ, elevation of tem- 
perature, and, not uncommonly, nausea 
and vomiting. The scrotum usually be- 
comes reddened. There is more prostration 
than in most cases of acute epididymitis. 
The pain may be referred to the back, the 
perineum, or upward along the spermatic 
cord according to Pelouze.'° The globus 
major of the epididymis may become 
involved. 

All of these signs and symptoms were 
seen in the two cases described and for 
this reason a patient may consult a urolo- 
gist or a general surgeon although he has 
brucellosis. It is significant to note that 
the patient with brucellosis does not look 
as ill as his chart indicates. In other words, 
there is an appearance of well being incon- 
sistent with the high fluctuations of 
temperature. 


DIAGNOSIS 


The combination of clinical history, phys- 
ical examination, and laboratory studies 
in making a diagnosis is well illustrated 
here. A good history will elicit the systemic 
symptoms of brucellosis in addition to the 
course of local signs and symptoms. 
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Foshay,‘ who has been keenly interested 
in brucellosis, concludes that there are no 
laboratory tests for this disease which do 
not have serious limitations. He adds that 
there are no acceptable clinical criteria for 
the diagnosis of brucellosis, nor for its 
exclusion and, therefore, it is impossible to 
reach a clear cut decision concerning the 
validity of the tests, alone or in combina- 
tion. Yet few diseases depend more on the 
laboratory for a diagnosis than brucellosis. 
Only in communities where the disease is 
known to exist can a diagnosis be made 
without a laboratory test and then only 
hazardously. 

The specific agglutination test of the 
blood is of greatest practical value in 
the diagnosis. In the two cases presented the 
antigen of Brucella abortus was used. The 
blood serum from cases of brucellosis does 
not always agglutinate the antigen and 
that from patients without the infection 
may give positive agglutination tests in 
low titers. There have been patients with 
brucellosis with negative serum agglu- 
tination tests or positive only in low titers. 
However, patients with the disease usually 
give positive reactions in high dilutions 
(1 to 80 or better). Foshay* states that 
next to recovery of the Brucella organisms 
by culture, a high serum agglutination titer 
is the most reliable test. The test usually 
becomes positive by the second week of the 
illness. In men and inoculated animals 
there is cross-agglutination between the 
Brucella and Bacillus tularense of tula- 
remia. However, the titer is usually higher 
for the specific disease. 


TREATMENT 


The therapy of orchitis is conservative 
in character; ‘‘watchful waiting” in the 
words of Pelouze,! for the infection 
usually subsides. Scrotal support gives 
considerable comfort. Local hot or cold 
applications and analgesics systemically 
are the basis of the treatment. Christo- 
pher*® states that incision will rarely be 
necessary; the therapy should be directed 
toward the causal infection. Surgical in- 
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tervention is indicated if fluctuation and 
suppuration or necrosis develop. Drainage 
is then initiated for small areas of sup- 
puration and orchidectomy if the area is 
large. 

As for brucellosis, prophylactic treat- 
ment consists of pasteurization of the 
milk for human consumption. In addition, 
individuals in contact with livestock, as 
cattle and hogs, or fresh meat should pro- 
tect themselves adequately. Vaccination 
of young animals and removal of those 
infected is said to prevent the dissemina- 
tion of the disease. Prophylactic immuniza- 
tion has been reported. Specific therapy 
has not proved successful. Anti-serums, 
vaccines, brucellin, non-specific protein 
therapy, chemotherapy, and artificial fever 
have all been used with inconclusive re- 
sults in patients with brucellosis. Sulfa- 
diazine was used in the first case herein 
reported. In the second case an oxidized 
Brucella abortus vaccine (Foshay) was 
used. Symptomatic treatment utilizing 
vitamins, sedatives, laxatives, adequate 
fluid intake and nourishment is, of course, 
indicated. 


PROGNOSIS 


Orchitis is usually transitory and there 
are no serious after-effects when one of 
the Brucella is the causative organism. 
Occasionally, a suppurative orchitis or an 
epididymitis develops. Huddleson’ states 
that there have not been any cases of 
sterility following the orchitis complicating 
brucellosis. 

Although the mortality rate of bru- 
cellosis is about 2 per cent, according to 
vital statistics, the chronic invalidism of 
a patient with the disease is of some 
concern. Fatal cases result from acute 
overwhelming infections or the subsequent 
localized lesion in the meninges, brain, 
lungs, or heart valves. 


COMMENTS 


With the significant increase in the 
number of reported cases of brucellosis 
undoubtedly more of the complications 
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of the disease will be in evidence. In 
Illinois, three times as many cases were 
reported in 1941 as in 1932. Only five 
cases had been reported from the county 
in the ten years preceding the six months 
in which the seventeen cases were ob- 
served. In the United States, the reported 
cases of brucellosis have steadily increased 
from twenty-four in 1925 to 3,427 in 


1941.’ 

It appears that the genital tract attracts 
as many of the disseminated lesions of 
brucellosis in humans as it does in sus- 
ceptible animals. As the localized genito- 
urinary lesion, orchitis may be the reason 
for the patient consulting the urologist 
or general surgeon. Such men should be 
ready to investigate obscure genital lesions 
for Brucella mfections. 


SUMMARY 


Two cases of orchitis complicating bru- 
cellosis with additional remarks are pre- 
sented. 
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report of a patient recovering from a 
puerperal sepsis complicated by a 
hemolytic streptococcus (long chain 

variety) septicemia which failed to respond 


teen hours. Three hours later a normal full 
term living female infant was delivered from 
the right occipitoanterior position. A compli- 
cated third stage of labor was anticipated since 


TABLE I 
Red | Hemoglobin Sulfa- Sulfathiazole 
Day Blood | White thiazole ; 
Date Post- Cells, | Blood Blood (Blood) | Urine Trans- 
partum Mil- Cells Per Culture Mg. fusion Lv: 
lions Gm. | Cent Per Cent Oral 
4-11-43 2 2.2 7,600 9.5 start 
4-12-43 3 
4-14-43 5 
4-15-43 6 
4-16-43 4 2.28 10,800 
4-21-43 12 
4-22-43 | 13 5,500 8.0 ws 200 cc. 
4-23-43 14 
4-24-43 15 2.57 5,200 9.0 61 
4-25-43 16 
4-27-43 18 
4-28-43 19 patient discharged today 


to the sulfa drugs but did respond to 
penicillin is indeed a therapeutic triumph 
which cannot be ignored and merits a 
place in the literature. 


CASE REPORT 


The patient, a thirty-five year old white 
female, at term, gravida vu, para vi, entered 
Greenpoint Hospital on the evening of April 9, 
1943, in active labor. At the time of admission 
the duration of parturition had extended four- 


a history of two previous retained placentas, 
one fourteen years ago and one eight years ago, 
had been obtained. A bleeding third stage 
developed. Posterior pituitary extract (I cc.) 
was given intramuscularly but proved ineffec- 
tual. Manual removal of the adherent placenta 
was completed under open drop ether anesthe- 
sia. Following this procedure the bleeding was 
controlled, not, however, until approximately 
a liter of blood had been lost. Replacement 
therapy consisted of a liter of 5 per cent glucose 
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in normal saline followed several hours later 
by a citrated blood transfusion, the latter 
finishing without noticeable immediate reac- 
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granted on April 28th after five afebrile days; 
the hospital stay lasted nineteen days. 

The patient was readmitted two days later 


April 
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Fic. 1. oT, oral temperature; T, transfusion of citrated whole blood; os, oral sulfa- 
thiazole; 1s, intravenous sulfathiazole; osp, oral sulfathiazole discontinued; vu, 
urticaria; 0oB, out of bed; Bc, blood culture; c, chill. 


tion. The blood pressure was recorded at 
138/74, the pulse was slow and of good quality. 

On April 11th, the second postpartum day, 
the patient had a severe chill with rise in tem- 
perature to 104°F. (oral). Sulfathiazole was 
started orally at this time. On the following 
day, a generalized urticaria developed to con- 
fuse the picture. The question of whether the 
reaction was from ergotrate, transfusion or 
sulfa drug remained undetermined. The con- 
sulting dermatologist pronounced the skin 
reaction a dermatitis medicamentosa and 
advised withholding therapy except supportive 
and routine postpartum care. Deprived of the 
best therapeutic measures the postpartum 
course became tempestuous until, on the eighth 
postnatal day, when the temperature rose to 
106°F. (oral), it was decided to brave the conse- 
quences and once again institute the sulfa drug. 
The urticaria by this time had greatly dimin- 
ished, hence, 5 Gm. of sodium sulfadiazine were 
given intravenously and sulfathiazole was 
started orally. Marked improvement in the 
patient’s condition followed during the course 
of the next six days, the temperature falling to 
normal. A thrombophlebitis was noted on the 
fourteenth postpartum day in the left leg 
involving both the calf and thigh but appeared 


to be definitely subsiding. Discharge was . 


complaining of chills, fever, lower abdominal 
and pelvic pain. The impression was that of a 
severe pelvic thrombophlebitis. The patient’s 
course was notably stormy and response to 
therapy was nil. The organisms apparently had 
become sulfonamide fast. Oral and intravenous 
sulfa drugs were administered until the white 
blood count reached such a low level that it 
became inadvisable to continue. Frequent 
small tranfusions were given and convalescent 
serum (scarlet fever) was injected intra- 
venously, but all to no advantage. The patient’s 
condition became steadily worse until, in the 
opinion of those rendering therapy, little if any 
hope existed for recovery. The patient seemed 
moribund and terminus was expected momen- 
tarily. Five positive blood cultures were re- 
ported on May 13, May 18, May 24, May 29 
and June 2, 1943. The cultures showed a long 
chain variety of Streptococcus hemolyticus. 
A large tender, readily palpable spleen pre- 
sented itself. Petechiae in skin and mucous 
membranes were absent. No evidence of endo- 
carditis was recognized. The lungs remained 
clear for the most part except for hypostatic 
rales in each base. The pulse was very rapid 
(132) and bounding; respirations (50) shallow 
and labored, the mental status befogged and 
speech delirious. Carphologia was present. 


} 
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Through the advice of Dr. H. J. Green, 38,800, fifth day 35,200, sixth day 35,200, 


the administration of penicillin was begun; seventh day 26,400. The first 74,200 units of 
TABLE II 
Differential 
Day Red White Hemo- Blood Sed. 

Date Post- Blood Blood zlobin Urea, Time Blood Trans- 

Count Mg. Per Culture fusions 

partum Milli . Count Gm. Poly, Lymph, | Mono, | : 18 Mm. 

ee Per Cent | Per Cent |Per Cent Cent 
4-30-43 21 
5- 1-43 22 231 29,300 8.5 86 14 
5- 4-43 25 
5- 7-43 28 
5- 9-43 30 
5-11-43 32 2°97 3,700 50 50 100 cc. 
5-23-43 44 
5-24-43 45 2.62 4,200 7.5 77 21 positive 250 cc. 
5-26-43 47 
5-31-43 52 
6- 1-43 53 
6- 2-43 54 3.28 2,800 8.5 positive 500 cc. 
6-12-43 64 3.82 5,700 10.5 68 32 over 1 hr. | neg. 48hr.| ....... 
6-16-43 68 
6-17-43 69 3.20 5,900 9.5 54 neg. 7 da 
6-19-43 71 
6-22-43 74 
6-23-43 75 
6-24-43 76 4.32 5,600 62 36 


42,400 Oxford units were given during the 
first twenty-four hours. This dosage was re- 
peated on the second day. On the third day 
40,600 Oxford units were injected, fourth day 


penicillin were conveyed by the medium of 
5 per cent glucose in alternate solutions of dis- 
tilled water and normal saline. The remainder 
was administered either intramuscularly or sub- 
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cutaneously in gradually decreasing amounts, the patient’s condition was decidedly im- 
dissolved in 2 cc. of normal saline. A total of proved. The fever began to subside, the mental 


TABLE II (Continued) 


Urine Findings Sulfa | Penicillin Oxford U 


Titre 
| rama | Sulfa Blood, | 
| Se | Drugs Mg. | 


Serum 


Comments 


Alb. | Cells Casts Cryst. 


oral 
stop 


oxygen tent 


occ. gran. uric acid 


1013 many Whe sulfathiazole 


| 

| oce. wbe sulfadiazene 
| occ. r and w gran. sulfadiazene 
| 


1022 
1005 |manyrand w hyalin 
1011 

1017 gran. hyalin 
1016 | Imany r and w (gran. hy alin 


1018 | few r and w 
1019 


intra- eed patient looks mori- 
venous | bund 


definite improvement 
| afebrile 


.| oxygen removed 


occ. wbe 


| sitting in chair 


| walking 


358,500 Oxford units of penicillin were given status brightened, urinary and fecal inconti- 
over the course of eleven days. nence became controlled, and pulse and respira- 

Within twenty-four hours following the tion improved. The temperature was normal 
inauguration of this therapeutic bombshell in forty-eight hours. Together with these 


Sp. Sub- 
Gr, | React| Per | 1.V. | Oral. | 
Cent 
1021 | acid neg. 
1017 | acid 2+ 
1016| acid tr. 3 wbe 
ale stop 10.4 
1020; alk. | 2+ | 
. | | 
1020 | acid 3+ 
| | 
| | 


140 American Journal of Surgery 
changes, too good to be true, hope for her 
recovery revived. Each blood culture drawn 
thirty-six hours, eighty-four hours, 132 hours 
and 180 hours after onset of treatment with 


Mitchell, Kaminester—Penicillin 


JANUARY, 1044 
she was allowed up in a wheel chair and on 
June 24th she was up and about anxiously 
awaiting discharge from the hospital which was 
granted on June 26th. The patient had been at 
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Fic. 2. T, transfusion of citrated whole blood; os, oral sulfathiazole or sulfadiazine; osp, oral sulfa drug discon- 
tinued; RT, rectal temperature; oT, oral temperature; c, chill; pc, blood culture taken; 1s, intravenous sulfadia- 
zine; PB, positive blood culture; NB, negative blood culture; cs, convalescent serum; Pv, penicillin intravenously ; 
pM, penicillin intramuscularly; wc, patient sitting in wheelchair; oop, out of ked. 


penicillin was reported negative subsequent to 
forty-eight hours’ incubation and also follow- 
ing a seven-day period of incubation. 

The patient progressed steadily toward re- 
covery. The temperature curve remained 
normal for the remainder of her hospital stay. 
On June 17th, she was permitted to dangle her 
legs over the edge of the bed; three days later 


the hospital fifty-seven days. Graphic repre- 
sentation of fever curve, therapy and labora- 
tory findings are shown in Figures 1 and 2. 


We wish to express our appreciation to Dr. 
T. S. Welton, Director of Obstetrics and 
Gynecology at Greenpoint Hospital, Brooklyn, 
N. Y. for granting permission to publish this 
case. 


RUPTURE OF THE RECTOSIGMOID BY COMPRESSED AIR* 
CASE REPORT 


S. A. SwENSON, JR., M.D.: 
Assistant Resident Surgeon, Henry Ford Hospital 


AND 


Henry N. Harkins, M.D. 
Associate Surgeon, Henry Ford Hospital 


DETROIT, MICHIGAN 


LTHOUGH traumatic perforations 
of the rectum and the rectosigmoid 
are relatively well known, reports 

of cases of rupture by compressed air 
are limited in number. On the other hand, 
impalement on some object is a frequent 
cause of traumatic rectal perforation, and 
numerous cases have been reported.?*>*7 

The condition of rupture by compressed 
air, which is a now well recognized indus- 
trial accident, was first reported by Stone 
in 1904.° Andrews, in 1911,! first brought 
critical attention to its pathogenesis, and 
pointed out that the jet of compressed air 
need only be pointed in the direction of 
the anus, the buttocks forming a funnel- 
like structure, directing the stream into 
the anus itself. In most reported cases the 
jet of air has passed through the patient’s 
clothing which offers no protection. Burt,‘ 
in 1931, in experimental work showed that 
relatively small amounts of pressure were 
sufficient to cause perforation of the intes- 
tinal tract with variations according to the 
distance below the pylorus. 

Brown and Dwinelle (1942)’ recently 
reviewed the literature, finding sixty cases 
of complete perforation and nine cases of 
incomplete perforation caused by com- 
pressed air. These authors added two 
cases of complete perforation and one 
case of incomplete perforation, bringing 
the total to sixty-two and ten, respec- 
tively. In our review of the literature, we 
found one more case of complete perfora- 
tion reported by Santy and Marion,® 
another reported by Ide (1942) and oper- 
ated upon by Olson, and add one case of 
our own, bringing the total to sixty-five 
of the complete type. The longitudinal 


lacerations shown in an illustration in 
Ide’s report are identical to those occurring 
in our own case. In both instances, in- 
complete lacerations involved only the 
outer layers of the large bowel. 

Several factors in this case are of suffi- 
cient interest to warrant its report. First, 
the operation is an emergency procedure, 
and, due to variety in location of perfora- 
tions, the method of repair is largely 
dependent upon the ingenuity of the 
operator. Preoperative preparation should 
be as extensive as possible even though 
time is an essential factor in morbidity 
and mortality. Sulfanilamide placed in 
the abdominal cavity is, by now, a well 
recognized adjunct, and should be used in 
any case of this type in which there has 
been contamination of the peritoneal cavity 
by intestinal contents. 


CASE REPORT 


B. A., an obese, white Italian male, aged 
forty-three, a laborer, was brought to the 
Henry Ford Hospital from an_ industrial 
plant on August 18, 1942. An hour before 
admission, while he was bending over a fellow 
worker turned a compressed air hose at the 
patient’s buttocks and released a sharp blast 
of air. The patient fell to the floor and immedi- 
ately felt sharp abdominal pain, and noted 
that he was “blown up like a balloon.” The 
patient was taken to the First Aid room at 
the plant and was immediately transferred to 
the Henry Ford Hospital. 

On admission he was seen to be well devel- 
oped and well nourished, but in very evident 
and acute distress. History was obtained as 
above. Physical examination was essentially 
negative except for marked abdominal dis- 
tention, rigidity and tenderness. The abdomen 
was highly tympanitic to percussion. Blood 


* From the Division of General Surgery, Henry Ford Hospital, Detroit. 
141 


~ 
a 
4 


I42 American Journal of Surgery 
pressure was 165/115, pulse 88 per minute, 
and temperature 99°F. No external injuries 
were evident around the anus or peri-anal 
tissues. The blood Kolmer, Kahn, and Eagle 
tests were negative; the white blood count 
was 7,000 with 46 per cent polymorpho- 
nuclear neutrophiles and 54 per cent small 
lymphocytes. 

A diagnosis of traumatic perforation of the 
rectosigmoid was made and immediate opera- 
tion was decided upon. Continuous gastric 
suction was begun and the operation was done 
under spinal anesthesia, using 18 cc. of nuper- 
caine. A midline incision was made from the 
pubis to half-way between the umbilicus and 
the xiphoid, exposing the peritoneum, which 
was seen to be bluish and stretched. When the 
peritoneum was opened, at least 2 liters 
(possibly 3 to 4 liters) of air gushed out under 
sufficient pressure to cause a whistling sound 
and resulting in a marked collapse of the 
distention. The bowel was explored from one 
end of the rectum to, and including the 
stomach, and four lacerations in the rectum 
and rectosigmoid were found. The remainder 
of the bowel showed considerable edema but 
no marked distention. There was some fibrin 
on all of the peritoneal surfaces associated with 
a small amount of free fluid but no definite 
evidence of fecal matter or peritonitis was 
found. Two complete longitudinal through-and- 
through lacerations of the rectosigmoid were 
sutured, the first being a linear one, was sutured 
longitudinally, while the second being an 
actual defect in the tissue, was sutured trans- 
versely. Both of these were about an inch long. 
Deep down near the rectum itself, were two 
one inch long longitudinal lacerations of the 
serosa alone; the mucosa pouched out but was 
not perforated. These were both sutured 
longitudinally in the direction of the tear as a 
precautionary measure. Silk was used as suture 
material throughout the operation. Six Gm. 
of sulfanilamide powder was inserted into the 
peritoneal cavity. The transverse colon was 
mobilized and brought through the omentum 
and out through the wound just above the 
umbilicus. The wound was closed without 
damage, using two layers of silk, heavy, for 
the fascia and peritoneum, and fine for the 
anterior layer after four heavy silver wire 
through-and-through retention sutures were 
placed. The patient left the operating room in 
good condition. 


Swenson, Harkins—Rupture by Air 


JANUARY, 1944 


When the patient reached the floor he was 
immediately placed in an oxygen tent and 
continuous gastric suction was begun. A 
hypodermoclysis of 1,500 cc. normal saline 
and 500 cc. of 0.8 per cent sulfathiazole was also 
immediately instituted. The postoperative 
temperature was 102°F., and varied between 
101° and 102°F. for four days when it receded 
to 98.6°F. and remained normal thereafter 
except for very slight elevations during the 
next few days. Hypodermoclysis of 0.8 per cent 


’ sodium sulfathiazole, i,500 cc. were continued 


daily for four days after operation, then 
substituted by oral sulfathiazole, 6 Gm. every 
day for two days, as the gastric suction was 
discontinued on the fourth day. Fluid balance 
during the four days of continuous gastric 
suction was maintained by parenteral glucose 
5 per cent and normal saline. 

The extra-abdominal transverse colon was 
opened on the first postoperative day, form- 
ing a double-barreled loop colostomy. This 
colostomy opening functioned satisfactorily 
following irrigation with hypertonic saline 
and cotton-seed oil. ; 

The patient’s subsequent convalescence was 
essentially uneventful except for a delay in 
closing the colostomy due to technical diffi- 
culties not connected with the original accident. 
Interestingly enough, however, about three 
months following the accident the patient 
developed a small, superficial fistula-in-ano, 
and redundant hemorrhoidal tissue, both of 
which were removed at a subsequent operation. 


SUMMARY AND CONCLUSIONS 


1. Relatively few cases of traumatic 
rupture of rectum and rectosigmoid from 
compressed air have been reported in the 
literature. 

2. We present one case of traumatic 
rupture (four lacerations: two complete 
and two incomplete) of the rectosigmoid 
caused by compressed air, with compara- 
tively uneventful recovery. This case brings 
the total of cases with complete rupture 
reported in the literature to sixty-four. 

3. Incomplete ruptures usually involve 
the serosa; the inner layers remaining 
intact. In most instances involving the 
rectosigmoid, the rupture is longitudinal 
whether complete or incomplete. Except 
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where there is an actual defect of tissue, 
such as occurred in one of the ruptures 
in our case, the tears may safely be 
closed in the direction of the tear, Le., 
longitudinally. 

4. Immediate operation is indicated 
when the condition is diagnosed or 
suspected. 

5. Latent manifestations of anorectal 
disease might be considered as directly 
related to the initial trauma. 


REFERENCES 


1. ANDREws, E. W. Pneumatic rupture of the intes- 
tine, a new type of industrial accident. Surg., 
Gynec. er Obst., 12: 63-72, 1911. 

2. Bacon, H. E. and RentueEr, T. F. Wounds of ano- 
rectum and their treatment. Surg. Clin. North 
America, 17: 1809-1821, 1937. 


Swenson, Harkins—Rupture by Air American Journal of Surgery 


6. 


10. 


143 


. Brown, Russet K. and Dwine te, J. H. Rupture 


of the colon by compressed air, report of three 
cases. Ann. Surg., 115: 13-20, 1942. 


. Burt, C. A. V. Pneumatic rupture of the intestinal 


canal, with experimental data showing the 
mechanism of perforation and the pressure re- 
quired. Arch. Surg., 22: 875-902, 1931. 


. Cracett, O. T. Rectal perforation from impale- 


ment. Proc. Staff Meet., Mayo Clin., 14: 689-692, 
1939. 

James, M. C. Impalement with intra-abdominal 
rupture, 3 cases. Nebraska M. J., 25: 399-402, 


1940. 


. Mortey, J. E. Traumatic perforation of rectum. 


Brit. M. J., 1: 16, 1939. 


. SANTy and Marion. Perforation recto-sigmoidienne 


par l’air comprimé. Suture. Appendicostomie 
complimentaire. Lyon chir. 35: 236-238, 1938. 


. Stone, G. W. Rupture of the bowel caused by 


compressed air. Lancet, 2: 216, 1904. Quoted by 
Brown and Dwinell. Ann. Surg., 115: 13-20, 
1942. 

IpeE, A. W. Pneumatic rupture of the bowel. 
Jackson Clinic Bull., 4: 140-141, 1942. 


Mere contact of bacilli of tuberculosis with the intestinal wall does not 
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OSTEOCHONDRITIS DISSECANS* 
CASE REPORT 


THEODORE B. STRANGE, M.D.f 
ALBANY, NEW YORK 


defined as a localized aseptic ne- 
crosis of cartilage and underlying 


() STEOCHONDRITIS dissecans is 


Fic. 1. The characteristic excavation of the 
cartilage and subchondral space of the femoral 
condyle is seen. The osteochondritic mass is 
almost completely detached. 


bone. It is usually found in adolescents 
and young adults and a great majority 
of the cases occur in the knee. A survey of 
the English literature for the past twenty 
years reveals no reported cases of this dis- 
order in a patient as young as four and 
one-half years. Five cases of osteochondritis 
dissecans under the.age of twelve years 
were reported, two in the hip and three in 
the knee. Freund! reported osteochondritis 
dissecans in the hip of a boy of six and one- 
half years. A plaster spica was applied 


and when it was removed three months 


later the patient showed no limitation of 
motion and no pain in the hip. This patient 


Fic. 2. The semi-detached mass has disappeared 
and the cavity has become obliterated. 


had had a Legg-Perthes’s disease in the 
other hip for the previous year and a half. 
Gold? found this condition in the left hip 
of a boy eleven years. Conservative treat- 
ment led to improvement. Archer and 
Peterson? reported a case of osteochondritis 
dissecans occurring in the knee of a boy of 
ten years. Motion was markedly limited 
and while at operation the fragment could 
not be found, the patient regained perfect 
function in the knee. Fairbank‘ operated 
upon a case of osteochondritis dissecans in 
the knee of a girl of nine years. She had had 


*From the Department of Orthopedic Surgery, Albany Hospital. ¢ Dr. Strange is now a Lieutenant in the 
Medical Corps of the United States Naval Reserve. 
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pain and swelling for the previous six 
months. The results of the treatment were 
not noted. Freund! also states that he 
heard of the case of a boy of ten years, who 
was said to have had a “‘free joint body” 
removed from his knee joint. 

This case is reported because it is a child 
of only four and one-half years. The young- 
est child with osteochondritis of the knee 
reported in the literature reviewed was 
nine years. It is thus seen that while it is 
thought that this is a disease of adolescence, 
this is not necessarily true. It is also worthy 
of note that in this case, conservative 
treatment led to complete cure, whereas 
open operation is usually recommended. 


CASE REPORT 


A boy of four and one-half years was ad- 
mitted to the Pediatric Service of the Albany 
Hospital on October 21, 1941. His chief com- 
plaint was general malaise and moderate 
lameness in both legs for the previous three 
days. The mother had also noted a slight limp 
in the left leg for that period. Physical examina- 
tion was negative except there was slight 
limitation of motion of the left knee and some 
pain was caused by this motion. Blood findings, 
including calcium, phosphorus and_phos- 
phatase were normal. Examination of the spinal 
fluid revealed no abnormalities. Anterior 
poliomyelitis was suspected as this boy was 
admitted in the midst of a severe epidemic of 
that disease. However, this was quickly ruled 
out. 

X-ray of the left knee on October 22, 1941, 
(Fig. 1), revealed a definite small defect, 
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apparently in the medial posterior articular 
surface of the epiphysis of the femur. Within 
this defect, but almost completely detached, 
was a small fragment of bone measuring about 
2 mm. in dimension. Diagnosis of osteochon- 
dritis dissecans was made and the patient was 
transferred to the Orthopedic Service and a, 
plaster cast applied to the extremity with the 
knee in a slightly flexed position. The patient 
was discharged from the hospital, but was not 
allowed to bear weight on the leg. On Decem- 
ber 6, 1941, the cast was removed, after having 
been in place for six weeks. X-rays at this time 
showed that the defect had filled in completely. 
The child was allowed to resume weight bearing 
and x-ray on February 4, 1942, (Fig. 2), showed 
that the defect had remained healed. At this 
time the patient had absolutely no symptoms, 
examination was entirely negative and the 
patient was regarded as entirely well three 
and one-half months after the onset of his 
symptoms. 


SUMMARY 


A case of osteochondritis dissecans oc- 
curring in the knee of a child of four and 
one-half years is reported. Conservative 
treatment led to complete cure within a 
few months. It is thought that this is 
worthy of report. As far as can be noted, 
no case has been reported in one so young. 
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MESENTERIC THROMBOSIS OF THE TERMINAL ILEUM* 


CASE REPORT 


WituiaMmM T. Doran, M.D. 


Consulting Surgeon, Bellevue Hospital 


AND 


T. Doran, JR., M.D. 


Assistant Visiting Surgeon, Belleveue Hospital 


NEW YORK, NEW YORK 


HERE have been seventeen cases of 

mesenteric thrombosis in Bellevue 

Hospital during the past five years. 
One patient left the hospital one hour after 
admission and before operation; fifteen 
patients have died and this is the report of 
the seventeenth case. 

This case report is presented to illus- 
trate one thing namely, that the McBurney 
incision was most adequate in this situ- 
ation. The resection of the lower ile:m and 
secondary anastomosis to the ascending 
colon was accomplished without difficulty 
and without waste of time or shock to this 
patient and with no sacrifice of maximum 
utility to the patient. 


CASE REPORT 


A seventy-seven year old white male was 
admitted to the Fourth Medical Division of 
Bellevue Hospital on August 26, 1941, at 3:00 
A.M. On admission he stated that he had been 
attending clinic for one month for arthritis 
which had somewhat restricted his activity. 
Despite this he had noticed some shortness of 
breath on exertion during this period. One 
hour before admission he awoke with pain all 
over his abdomen which caused him to vomit 
food but no blood. The pain rapidly increased 
in severity but had remained generalized, al- 
though it became more marked in the upper 
abdomen. For fifteen minutes before admission 
the patient had a chill and complained of feeling 
weak, cold and clammy. 

His past history revealed that he had under- 
gone a double inguinal herniorraphy in 1918. 
There was no cardiac or intestinal symp- 
tomatology except moderate chronic con- 
stipation. Venereal disease was denied. 

Physical examination revealed an acutely ill, 


elderly, small moderately well nourished white 
male. His temperature was 98°F.; pulse 4,8 
regular, blood pressure 180/95. The abdomen 
was not distended but was tender throughout; 
this tenderness was most marked in the lower 
abdomen. No rigidity or involuntary spasm 
was elicited. There was rebound. tenderness 
throughout. The cardiac examination was not 
remarkable; urinalysis was negative; white 
blood count 21,000; polymorphonuclears 92 per 
cent. 

After admission the pain subsided somewhat. 
The patient appeared subjectively improved; 
tenderness became more localized to the right 
lower quadrant with moderate spasms. His 
blood pressure fell to 130/85; bradycardia per- 
sisted below 60. The patient vomited twice 
after admission and had a normal bowel move- 
ment shortly after admission both of which 
were negative for blood. The Wassermann test 
was negative. 

Surgical consultation was asked and it was 
our opinion that acute appendicitis was the 
most probable diagnosis. Celiotomy was per- 
formed thirteen hours after admission after 
supportive infusion was given. 

Cyclopropane anesthesia was used through- 
out. A standard McBurney incision was used. 
When the peritoneum was opened sanguineous 
exudate was found in the abdomen. A gan- 
grenous intestine presented moderately dis- 
tended. On investigation this proved to be 
ileum and to involve the lower four feet of 
ileum to the ileocecal valve. The mesentery 
showed thrombosis of the branches of the 
superior mesenteric artery and its radicals in 
a fan-shape supplying this area. The ilium 
was resected and an end-to-side iliocolostomy 
performed to the ascending colon at a point 
approximately two inches distal to the ileo- 
cecal valve. An ileostomy was performed one 


* Presented before the Section on Surgery of the New York Academy of Medicine, April 10, 1942. 
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foot proximal to the site of anastomosis, and 
10 Gm. of sulfanilamide powder were placed in 
the abdomen. 

Sulfathiazole, transfusions, oxygen tent, in- 
fusions and Miller Abbott suction were used 
postoperatively. Fluids were allowed shortly 
after operation. The ileostomy tube was re- 
moved on September ist, the sixth post- 
operative day. Sutures were removed on the 
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ninth day after operation. The ileostomy fistula 
closed spontaneously on the eighteenth post- 
operative day and the patient was discharged 
on September 22nd, the twenty-seventh day 
after operation. 

The pathological report showed the gangre- 
nous bowel lumen to contain exudate and 
transudation of red cells and typical infarction 
of the mesenteric vessels. 


AN inflammatory condition, similar to regional ulcerative colitis, may 
involve segments of the small intestine, usually the terminal part of the 
ileum. Pathologically, this condition is somewhat like “chronic ulcerative 
colitis.”” The history will usually be of long standing, recurrent, progressive 
diarrhea, with abdominal cramps, loss of weight, low grade fever and 


anemia. 


The brief excerpts in this issue have been taken from “‘The Modern 
Management of Colitis” by J. Arnold Bargen (Charles C. Thomas). 
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Hew instruments 


A NEW RHINOMETER 


Morton I. Berson, M.D. 
Director of Plastic and Reconstructive Surgery, The Downtown Hospital and Pan-American Clinic 
NEW YORK, NEW YORK 
O obtain esthetic results in rhino- The instrument consists of the following 
the author has devised a_ parts: 
sterilizable rhinometer. It is useful in A. Two rests fitted under the superior 


Fic. 1. Author’s rhinometer. (The Laryngoscope, April 1943.) 


the diagnosis of nasal deformities and is orbital crests in conjunction with the base of 

valuable in progressive checking of the the platform p, which is placed at the colu- 

required normal measurements during na-_ mella lip junction, act as fixed points from 

sal operations. which accurate measurements are made. 
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B. A vertical column with a numerical 
scale designed to carry the sliding plat- 
form pb, and to record the length of the 
nose. 

c. A cross-member carriage designed to 
slide the platform to various levels along 
the column. Then according to the grad- 
uated scale, the difference between the 
actual length (from nasion to apex) and 
the desired length is measured. 

p. The platform fits under the columella 
lip junction of the nose and can be tilted 
to the desired esthetic angle registered on 
the calibrated scale. 

E. The lever on the calibrated arc F is 
adjusted to the normal profile angle, L.e., 
the degree of projection. of the nose from 
the face, and the excess to be removed is 
then determined. 

By the use of the rhinometer, the follow- 
ing absolute measurements can invariably 
be attained. The length of the ideal nose is 
one-third of the facial length. The superior 
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third is from the hairline to the nasion. 
The third occupied by the nose is from 
the nasion to the tip of the nose. The lowest 
third is from this point to the tip of the 
chin or gnathion. The normal tilt angle is 
95 degrees; this varies slightly according 
to the relationship with the lower third of 
the face. In cases of short or receded chins, 
this angle can be tilted to 105 degrees. 
The profile angle or projection of the nose is 
determined by a line drawn from the 
glabella to the root of the nose. The lever E 
is so adjusted to measure the desired 
height of the nose on the calibrated scale F. 
The ideal nasal profile angle should meas- 
ure 30 degrees. 

The rhinometer is important in deter- 
mining the exact amount of tissue to be 
removed, and besides its practical value, 
it has also a reassuring effect on the pa- 
tient when he or she sees that the surgeon 
Is not operating haphazardly but has a 
definite scale and plan. 


SURGEON'S THUMB GOWN 


A. E. M.D. 
Attending Surgeon, Halifax District Hospital 
DAYTONA BEACH, FLORIDA 


doubt if many surgeons can put on a 
pair of sterile dry gloves without at 
some time during the procedure di- 


DREXEL GOWN 
THUMB GOWN 


iG, 4: 


rectly or indirectly cause some portion 
considered as unsterile to come into 
momentary contact with the sterile ex- 


terior of the glove. This fact can be proved 
by making the following experiment: Paint 
unsterile parts with some highly colored 
solution and then see where it may be 
deposited when the gloves are on. The 
so-called thumb gown makes this error prac- 
tically impossible. 

An ordinary surgeon’s gown with a 
stockinette cuff is required. In the sewing 
room, maintained in almost all hospitals, 
a strip of ribbon tape is sewed to the end 
of the cuff into a loop as illustrated in 
Figure 1. The thumbs find these loops 
without any difficulty when putting on 
the gown. A nurse holds open the gloves 
and with one diving motion the surgeon’s 
hands are placed full depth into the gloves 
without further ado. The surgeon never 
touches either glove with the other hand. 

The advantages of this gown are obvious 
and need no further explanation. I have 
used this gown now for the past four years 
and have found it of increasing value and 
satisfaction. 
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SAFER IN THE FIRST PLACE... 


Cutter Solutions are products of one of America’s 
oldest biological laboratories. Like biologicals, sub- 
jected to every known test—chemical, physiological, 
bacteriological. Proven safe before administration. 


SAFER IN USE » « « because of the Saftiflask’s 


simplicity. No fumbling with tricky, time-consuming 
gadgets. No loose parts to wash, sterilize and assemble. 
Just plug in your injection tubing! 


Is your hospital shorthanded and overworked? New 
workers trying to replace well-trained technical staffs? 
Now more than ever, you will appreciate this simple, 
smooth, reaction-free infusion technique! 


CUTTER LABORATORIES .. . Berkeley, Chicago, New York 


G yons 
Bi 
awe 
2 
? 
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oe BASAL 
thesia’ 


ASAL anesthesia produced by the rectal instil- 
lation of a solution of Avertin with Amylene 
Hydrate generally lasts for two hours or more... 
With a relatively small dose of a supplemental 
anesthetic satisfactory muscular relaxation may be 
secured for a prolonged period . . . General anes- 
thesia is usually maintained on a relatively high 


oxygen intake. 


Avertin with Amylene Hydrate is supplied in bottles of 25 cc. and 
100 cc., each 1 cc. containing 1 Gm. of Avertin and 0.5 Gm. of 
amylene hydrate. 


Trademark Reg. U. S. Pat. Off. & Canada 


Brand of TRIBROMETHANOL 


WITH AMYLENE HYDRATE 


WINTHROP cuemica company, INC. 


Pharmaceuticals of merit for the physician 
g NEW YORK, N. Y. WINDSOR, ONT. 


from the Winthrop flagstaff. 


AccepteD 
| 
i2 
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T DURATION 


Each Vinethene pack- 
age is supplied complete 
with dropper-cap and 
Solder describing tech- 
nic of administration 
and precautions in use. 


Duy 
WAR BONDS 
FOR VICTORY 


2 Rapid induction, prompt, complete recovery, 
and infrequent nausea or vomiting make 
Vinethene an admirable anesthetic for home, 


office, or hospital use. 


Literature on request 


MERCK & CO., Inc. Manufacluing Chemis RAHWAY, N. J. 


VINETHENE | 
VINETHENE™, 
Fon 
S Sac, 
COA) 
meERCK & ON 
4 
\ NAVY 
_ Vinyl Ether for Anesthesia Merck 
ACCEPTED 
Short Operative 
Procedures AGCEPTED 
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BRAIN 


ILLUMINATED BRAIN 


RETRACTOR 
AND BATTERY | 


= a= a 


[=] 

\ 

cay) 


P P 1 5}1J5!6-57 5}1j6:0 


P15185—Battery, Frazier, two-circuit for brain retractor, provides two absolutely independent 
circuits, is an assurance against current supply failure during operation (includes dry cells, but 
does not include cords or retractors, suitable for Set No. P15160 shown on right. 


P15160—Illuminated Brain Retractors, set of 3 Frazier Brain Retractors, each with lamp; two 
pair rubber-covered battery cords and three extra lamps, in case. Used on battery P15185 or any 
suitable battery. 


P15156—Lamp for Brain Retraction, clear. 


P15157—Lamp for Brain Retractors, frosted. 


MCKENZIER BRAIN SUTURE 
INSTRUMENTS 


P15495—Brain Suture Set, McKenzier, consisting of 
clip magazine (A), cover for same (B), two clip applying 
forceps (C), clip former and cutter (D), and specially drawn 
silver wire (E). NOTE: This set has two clip forceps (C). 


P15500—Flat silver strips for making McKenzier suture 
clips, 10 inches long, 5 pieces in glass vial, or we can furnish 
silver clips at $3.00 per hundred. 


aN 

aN CRUTCHFIELD SKULL TONGS 
ee W. Gayle Crutchfield, M.D., Dept. of Neurological Sur- 


PILLING 


gery, Medical College of Virginia, Richmond, Virginia. 


P16605—Crutchfield Tong Set for fracture dislocations of 
the cervical spine; complete set of tongs (rustless steel), 
geared drill and two drill points................. $30.00 


Reprint and technique on request. 


T 
arch & Twenty-thied Sts. MILLEN G 3, Pa.,U.S.A 


| 
| 
i 
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PULLING: PHILA. 
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PRECISION-TESTED 


B-P SURGICAL KNIFE HANDLES 


IN MANY RESPECTS the inherently superior qualities built 
into every Bard-Parker Knife Handle are as important to the 
surgeon as the comparable qualities which have established 
Rib-Back Blades as the finest cutting edges obtainable. 

B-P Handles are outstanding for durability. They are 
meticulously checked for weight, balance, finish . . . and 
most essential—a capacity to accurately and firmly accom- 
modate every B-P blade purchased for component use. 

Distinguishable from other available handles, the distal 
ends of genuine B-P Handles are scientifically tapered and 
beveled to a Gothic Arch pattern for practical and time- \ 


conserving use in blunt dissection. 
t SPECIAL HANDLES INCLUDE: 
NOS. 3L AND 4L ... Elongated Handles for NO. 9...Asmall, well balanced Handle es- 
use in deep surgery. pecially suitable for eye and plastic surgery, 
and for general minor surgical practice. 


NO. 3L OFFSET... An offset elongated Han- 
dle for use in hysterectomies. 


Ask your dealer 
BARD-PARKER COMPANY, INC. Danbury, Connecticut 


E R PRODUCT 


* 
a 
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the home, office or hospital. 


APPARATUS 


Features . . . 

1. Eliminates venipuncture. Only 
a drop or two of blood is re- 
quired. Especially valuable with 
small children and babies, and 
corpulent adults. 


2. Requires no transfer of blood. 
The taking pipette serves also 
for the sedimentation. 


3. Can be used with equal facility 
for home visits, office visits or 
hospital. 


1. Compact unit which fits easily 
into doctor’s bag. 


A-2470 LANDAU-ADAMS MI- 
CROSEDIMENTATION APPA- 
RATUS—complete with metal 
rack, two sedimentation pipettes, 
suction apparatus, automatic blood 
lancet, bottle of 5% sodium citrate 
solution, complete directions. 
Packed in attractive wooden case. 


A-2472 LANDAU-ADAMS Sedi- 
mentation Pipette, only. Each... . 
$1.25 


The LANDAU-ADAMS Microsedimentation Apparatus (described by 
Albin Landau, M.D., April 1933, American Journal of Diseases of 
Children, Vol. 45, No. 4, pp. 691-733) is a modification of the Linzen- 
meier-Raunert method and overcomes several of the difficulties with 
macro methods. Particularly, it eliminates venipuncture and so simplifies 
blood sedimentation tests that they can be taken with equal facility in 


LANDAU-ADAMS 
MICROSEDIMENTATION 


PROCEDURE .. . 


Attach suction apparatus to a_ pipette, 
draw up 5% citrate solution to the first 
circular mark on the pipette. Puncture the 
finger tip and draw up blood until the 
combined column reaches the second cir- 
cular mark. With the suction apparatus 
the citrated blood is carefully mixed by 
bringing it up and down into the bulb. After 
mixing, the top of the column is brought 
down to the zero point on the scale. The 
pipette is then set into the rack. After one 
hour the millimeter drop is read directly 
from the scale on the pipette. 


Same procedure can be used when the 
sample is taken at the bedside, in which 
case it can be read after remixing up to six 
hours after the sample was taken. 


= 
(| 
| 
/ 
| off 
| 
CLAY-ADAMS 
EAST 23rd STREET, NEW YORK, 
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Combining powerful sedation with safety, Butisol Sodium is a valuable aid to the 
surgeon in producing calmness prior to anesthesia. 
Due to the secondary butyl radical in Butisol Sodium, which causes it to break 


down rapidly in the body, a comparatively intense hypnosis can be produced with 
a small dose—without either a preliminary period of excitement or a period of 


depression following recovery. 


BUTISOL SODIUM 


(Sodium salt of 5-ethyl-5-secondary butyl barbituric acid ‘‘McNeil’’) 


is definitely less toxic than phenobarbital—can be used over long periods with 
safety. 
Quick-acting—its hypnotic effect begins approximately within one-half hour and 
terminates in about eight hours with prompt, refreshed awakening, free from 
drug ‘‘hangover.”” 
Indicated in pre-operative apprehension, post-operative pain, insomnia, obstetrics, 
hysteria. 

CAPSULES BUTISOL SODIUM 1°, gr. 

In bottles of 100, 500, 1000 


Laboratories 


A A... BE MNS VEV AN 


For Liberty « BUY WAR BONDS +: For Victory 


CALM SURGICAL RISK 
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MYoun Seuice 
MAPHARSEN 


When arsphenamines are taken into the body, it is 
believed that approximately one-tenth of the amount 
administered is converted into arsenoxide. To this 
oxidized product, rather than to arsphenamines them- 
selves, investigators attribute the spirocheticidal 
action of these drugs. MAPHARSEN* is meta-amino- 
para-hydroxyphenyl arsine oxide (arsenoxide) hydro- 
chloride which offers an effective antisyphilitic 
therapy...a form that causes rapid disappearance 
of spirochetes and prompt healing of lesions...and 
one that has facilitated development of the highly- 
effective, modern types of antisyphilitic treatment. 
*Trade-mark Reg. U. S. Pat. Off. 


You can now readily obtain supplies of Ma- 
pharsen Ampoules for use in your practice. 
Increased manufacturing facilities have 
made it possible for us to materially in- 
crease our output, and to maintain 
more adequate supplies in drug stores 
throughout the country. 


.... ant te the arsphenamines. 
7 
Ne waiting for preparo- 
Be 
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int re 


When economy is in question, consider the formula 
of Unicap* Vitamins. They are within reach. 


. 5,000 U.S. P. units 
. 500 U.S. P. units 


ONE Vitamin A . 


SINGLE Ascorbic Acid (VilominC) ....... . WSme 
Thiamine Hydrochloride (Vitamin By) . . 1.5 mg. 
UNICAP Riboflavin (Vitamin B2o,G) . . . . . 
1) AILY Pyridoxine Hydrochloride (Vitamin Bg) . 0.1 mg. 
Calcium Pantothenate . . 1.0 mg. 
PROVIDES: Nicotinic Acid Amide (Nicotinamide) . . . . . 20.0 mg. 


Available in bottles of 24 and 100 


UNICAP VITAMINS e 
Upjohn 


*Trademark Reg. U. S. Pat. Off. 
KALAMAZOO, MICHIGAN 


JOIN THE MARCH OF DIMES...FIGHT INFANTILE PARALYSIS,.,.JANUARY 14—31 


nd 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


OBSTETRICS AND GYNECOLOGY 


A full time course. In Obstetrics: lectures; prenatal 
clinics; witnessing normal and operative deliveries; 
operative obstetrics (manikin). In Gynecology: lec- 
tures; touch clinics; witnessing operations; examina- 
tion of patients pre-operatively; follow-up in wards 
post-operatively. Obstetrical and Gynecological path- 
ology. Regional anesthesia (cadaver). Attendance at 
conferences in Obstetrics and Gynecology. Opera- 


tive Gynecology (cadaver). 


PHYSICAL THERAPY 


Didactic lectures and active clinical appli- 
cation of all present-day methods of phys- 
ical therapy in internal medicine, general 
and traumatic surgery, gynecology, urol- 
ogy, dermatology, neurology and pedi- 
atrics. Special demonstrations in minor 
electrosurgery, electrodiagnosis, fever 
therapy, hydrotherapy including colonic 
therapy, light therapy. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique starting January 10th, and every two 
weeks throughout the year. 


MEDICINE—Courses to be announced in January. 


GYNECOLOGY—Two Weeks Intensive course start- 
ing February 7th. 


OBSTETRICS—Two Weeks Intensive Course start- 
ing February 21st. 


ANESTHESIA—One Week Course in Continuous 
Caudal Anesthesia for Obstetrics. 


OPHTHALMOLOGY—Clinical Course. 
OTOLARYNGOLOGY-Special and Clinical Courses. 


ROENTGENOLOGY—Courses in X-Ray Interpre- 
tation, Fluoroscopy, Deep X-Ray Therapy every 
week. 


UROLOGY—Two Weeks Course and One Month 


Course available every two weeks. 


CYSTOSCOPY—Ten Day Practical Course every two 


weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


— 
— 
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For An Improved and Simplified Technic in Split Skin Grafts 


A Calibrated Thickness. Determining Device for 
attachment to the Blair-Brown Skin Grafting 
Knife, by Kerwin Marcks, M.D. 


This attachment for the widely used — the clamps allows the knife to be worked 
Blair-Brown skin knife provides the to and fro. 
operator with a simplified means of Illustrations “ A-B” and “C-D” above 
cutting uniform and accurate thicknesses show how the set screws regulate the 
of split skin grafts. distance between the cutting edge of 
In use, the thickness of the desired the knife and the threaded grip rod. 
skin graft may be set before the opera- The large illustration shows the attach- 
tion and can be changed at will during ment mounted on the knife ready for use. 
the operation by simply readjusting the 
knurled and calibrated screws, The: Beown. Shin 
threaded rod grips the skin and its complete with the Marcks Thickness Deter- 
extra length over the distance between mining Attachment................... $18.50 


A. S. ALOE COMPANY, 1831 Olive St., St. Louis, Mo. 


The NAME TO REMEMBER 


After Victory, when business again swings back to normal, the Medical 
Profession will be needing new equipment. . . . Surgical Instruments 
‘ which, of necessity, had to last for the duration, will be in need of replace- 
ment. . . . That’s when it will pay to remember the name of HASLAM. 
. . . As in pre-war times, so in the post-war era, HASLAM will make the 
most advanced line of Surgical Instruments in the entire field . . . instru- 
ments that will be designed to meet the most exacting demands of the 
medical profession . . . meanwhile, help speed Victory by carefully 
conserving the equipment you have. 


Fred Haslam & Co., Inc., 83 Pulaski St., Brooklyn 6, N.Y. 


| 
est. @) 1848 
1848 1944 
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CELL PROLIFERANT 
SCHUYLKILL 


SULFALLANTOMN 


A loose addition product of Sulphanilamide and Alllantoin ( 
Amino Benzene Sulphonamide Glyoxyldiureide) Pat. Pending 


Indicated in the Treatment of various types of infectious ulcerations 

and wounds; 2nd and 3rd degree burns; osteomyelitis; bursitis; 

compound fractures; local eye, ear, nose and throat infections, etc. 

i plesieia . for dusting or making solutions or wet dressings. 
1 97.; 1 oz. and 16 oz. in glass. | 

OINTMENT (2%) in a special soothing absorption base. 1 0z., 
2 oz., 14 oz. and 5 |b. jars. 


Literature and professional sample available on request 


BE SURE to specify —_— SCHUYLKILL CHEMICAL CO. 
SULFALLANTOIN BY... 2346-54 Sedgley Ave., Philadelphia 32, Pa. 


It Cleans 
It Stimulates 


It coagulates, detaches and removes viscid deposits and exudates 


8 
2 
= 
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Inthe postsurgical period, when the speed ot 
recovery depends so largely on the patient’s 
nutritional state, Noviplex proves a valuable 
means of augmenting the dietary. It provides 
the essential components of the B-complex 
in approximately the proportions required 
by the human organism. Since it is largely 
derived from high potency yeast con- 
centrate, Noviplex provides all the natu- 
rally occurring factors, including choline, 
inositol, and biotin. 


VOVIPLEA 


Each capsule of Noviplex contains: 


Thiamine hydrochloride... 1.0 mg. 
Riboflavin... 1.0 mg. 
Pyridoxine mg. 
Calcium mg. 
plus all other factors naturally occurring 
in yeast concentrate. Noviplex is supplied 
in bottles of 100 and 500 capsules. 


THE S. E. MASSENGILL COMPANY 


Bristol, Tenn.-Va. 


NEW YORK « SAN FRANCISCO «+ KANSAS CITY / 
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Modem Drug Encyclopedie 


The Second Edition of 


MODERN DRUU 
ENCYCLOPEDIA 
and 


THERAPEUTIC GUIDE 


Edited by 


J, GUTMAN, M, D,, 
F. A. C, P., Phar. D. 


Brooklyn, N. Y. 


A Quick Reference Desk Service on 11,114 
Medicinal Specialties of 291 Manufacturers 


@ Presents the Composition, Action and Uses, DRUGS 
Supply, Administration and Cautions of the BIOLOGICALS 
ethical medicinal preparations used in the ENDOCRINES 
United States. 

HYPODERMICS 
@ Three Indices—Drug, Manufacturers’ and Thera- ALLERGENS 


tic—make f ick ref ‘ 
peutic—make for quick reference TOPICAL DRUGS 
@ The Second Edition has been completely revised, 


rewritten and reset. 


Handsomely Bound 
Kept up to date with FREE supplementary 1664 Pages 
service issued every three months—complete 810.00 
with cumulative index. 


NEW MODERN DRUGS 
49 West 45th Street, New York, N. Y, 

Enclosed find remittance in the sum of ten dollars ($10.00) 
for which please send me postpaid Gutman’s MODERN DRUG 


ENCYCLOPEDIA AND THERAPEUTIC GUIDE and FREE 
quarterly issues of NEW MODERN DRUGS. 


(Remittance Must Accompany Order) 


NEW 


Name 


Address 


Composition: Contains magnesium truilicate 50%, colloidal kaolin 25% and 
bydronde 25% 
Action and Uses: Aniarnd and 
protective, couse sustained nea 
acide, food and becter 
in hyperacidity, peptie 
eanple cad ulcerative cobtin 
STLMACOL  Tabiets gr 0518 Gem 
SILMACOL—Powder—Tine of and 
SILMIY 
(Competition «Hydrated magnemum 
Gavored powder, termerly kine 
Action and Uses: Antacid and adsorbent 
tones and oflending protein by-producta, rapidly 
For wer in the trestment of queue, 
Sapply: SELMIUM— Powder—Jare of 2 os 
SILMIUM—Tabiete—gr (0 Gm)—Chorolate of 
Bottles of | 000 
rounded 2244 7 of the powder water 
‘or wilh, or 3 tablets, three tienes day 
SILOSAR (Chee) 
Chemical Nome. acid 
CHAD. 
Description: An acid of high purity, containing tree seid. 
Acton and Uses: As for salicylic acd and ancigute, antipyretic, 
headaches olde, erate and ether pastel or 
Supply SILOSAN Tablets gr 5 (0.336 Gm)—Rottien of 100 
‘ SILOSAN Powder ( arwons of | oe 
Administration: | to 3 tablets or to (0.324 to 0.972 Gm) of powder in water; 
when 
Combination SILOSAN COMPOUND. Tablets, representing 
(0.227 Gm), acetophenetidin gr 244 (0 102 Gm), eafleme gr 4 (0.083 Gm) — 
4p 
ree 
MowcrkN 
DRUGS 
~ 
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AS SOON AS LIQUIDS ARE RETAINED 


The insult of anesthesia, tissue manipu- 
lation, unavoidable trauma, and enforced 
starvation sharply raise the nutritional 
requirements of the postoperative 
patient. Hence feeding must be started 
as early as possible to prevent too great 
a nutritional imbalance. Also, recovery 
is hastened and strength is gained more 
quickly when postoperative metabolic 
needs are supplied. 

Usually tolerated as early as liquids 
are retained, Ovaltine provides a simple 


yet highly effective means of improving 
the nutritional state of the postsurgical 
patient. Its essential nutrients, well 
balanced and generously supplied, are 
in easily assimilated form. Thus the di- 
gestive burden is materially reduced. 
The delicious taste of this food drink 
proves appealing to all patients, young 
and old, making Ovaltine acceptable 
when many other foods are refused. 
The Wander Company, 360 North 
Michigan Avenue, Chicago, Illinois. 


Three daily servings (1% oz.) of Ovaltine provide: 


Dry Ovaltine 


Ovaltine 
with milk* 

31.2 Gm, 
62.43 Gm. 
29.34 Gm. 
1.104 Gm. 


Dry 

Ovaltine 
PROTEIN .. 6.0 Gm. 
CARBOHYDRATE 30.0 Gm. 
FAT 2.8 Gm. 
CALCIUM ...  .25Gm. 
PHOSPHORUS .~ .25 Gm. 2903 Gm. NIACIN .. 5.0 mg. 6.9 mg. 
IRON 10.5 mg. 11.94 mg. COPPER... .5 mg. .5 mg. 
*Each serving made with 8 oz. milk; based on average reported values for milk. 


with milk* 
2953 1.U. 
480 1.U. 
1.296 mg. 
1.278 mg. 


Ovaltine 

1500 1.U. 
405 1.U. 
.9 mg. 
.25 mg. 


VITAMIN A 
VITAMIN D 
THIAMINE... 
RIBOFLAVIN 
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y THE MARROW 


Chronic blood loss interferes with maximum red-cell production in the 
bone marrow. 

For resulting secondary anemia, Bepron provides, in concentrated form, 
those elements required for the production and maintenance of a normal 
number of red blood cells with adequate hemoglobin content. 

Bepron prevents hemoglobin-lag by supplying sufficient hemoglobin- 
building iron, in quickly assimilable ferrous form. 

Bepron prevents stroma-lag because it supplies stroma-building water- 
soluble principles of whole beef liver. 7 

Independent of patient’s diet, Bepron effects quick, J/asting return to 
normal blood levels. 


Bepron is a pharmaceutical of John Wyeth & Brother, Division WYETH 
Incorporated, Philadelphia. Supplied in 8 oz. and pint bottles. 
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BEPRON BEEF LIVER WITH IRON 
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(;RESCENT BLADES ARE SHARPER! 


clean, effortless incision in large 
establishes its value for hospital, office 
ustrial surgery. 
The unusually keen cutting edge of Cres 
s is made possible by two factors: First, ' 
es themselves incorporate an especially hi 
slity of steel, with a uniformly fine grain st 
and a carbon content of 1.20 per cent. Secone 
cutting edge is ground to an extra acute angl 
bevel, made possible by the greater blad 
kness of .021 inch. 
_ Now, recent independent laboratory studie: 
e confirmed Crescent’s superior sharpnes 
vloying a specially designed sharpness testin 
shine, under conditions of accurate temperatur 
humidity control, Crescent blades were shows 


Apparatus 
Used For 
Testing 
Sharpness 


C7 THE MASTER HAND 
DESERVES A 

-— MASTER BLADE 

rescent SURGICAL BLADES AND HANDLES 


3. BETTER 4. CLOSER 5. MORE ECO 


1. SHARPER 2. MORE RIGID 
NOMICAL TO USE 


CUTTING EDGE IN SERVICE BALANCE UNIFORMITY 
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fal blade is its cutting sharpness. Its ability 
| 
na 
5 io produce longer cuts under the same initial force: 
-using blades bought in the open market from 
x different areas of the country — from Maine 
(California. 
sfeu can count on it— Crescent blades are 


Guwin has no place in scientific medical procedure. Every measurable property 
must be ascertained. In a contraceptive, spermicidal action is paramount—it must be 
instant to immobilize sperm and prevent their migration into the cervix. 

Ortho-Gynol Vaginal Jelly is instantly spermicidal on contact. This measurable quality 
forms a basis on which to predict clinical performance. 


Copyright 1944, Ortho Products, Inc., Linden, New Jersey 


ortho-gynol 


VAGINAL JELLY 


ACTIVE INGREDIENTS: RICINOLEIC ACID, 
BORIC ACID, OXYQUINOLINE SULFATE. 
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wr MEN! writing on wartime 
anesthesia state that a heavy solu- 
tion of Nupercaine* (1:200) affords 
anesthesia of long duration with no 
circulatory disturbances in their series. 
Furthermore, they note that Nupercaine 
Hydrochloride is highly useful for rectal 
Operations and serves admirably for high 
abdominal anesthesia. 

As a spinal anesthetic, Jones solution 
(Nupetcaine 1.1500) — which is receiv- 
ing enthusiastic acclaim by the British — 
may be used in the management of thorac- 
ic war injuries*. 


NUPERCAINE 


a long-acting anesthetic 


Clement, Elder, C.: Anesthesl 
ology, 4:516, 1943. 


® forsee, J.; Shefts, Burbank, By 


Fitzpatrick, Burford, T.: 4. Lob. & 
Clin, Med., 26:418, 1943. 


*Trode Mark Reg. U. S. Pat. OF 


Word “Nupercaine” identifies the 
product as alpha-buytyloxycinche- 
sinc ecid- gomme 
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